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INTRODUCTION 


This index of the TRANSAcTIoNS consists of two separate parts, each 
intended for a distinct purpose. 


First. There is an index of papers in which they are classified in natural 
groups and arranged chronologically in each group. 


Second. There is an index of specific data and information arranged 
alphabetically. 


The index of papers is intended for searchers desiring to locate papers 
on a given subject, and to aid in this search the papers have been char- 
acterized. These characterizations are not intended to be abstracts of the 
papers, but rather to give the scope and nature of their contents. The 
titles of many papers are misleading, and it is hoped thus to call the 
searcher’s attention to the real nature of the contents, thus saving him 
much time in looking up useless references. 


The index of specific data and information is intended for searchers 
desiring to make a complete study of the subject as presented in the 
Transactions. There is a great mass of valuable information hidden in 
discussions which have no very direct connection with the subject of the 
paper. This data can be found only by reference to such a topical index. 

Methods of classification of engineering information are as numerous 
as the people who have studied the subject. A logically arranged classi- 
fication for this index seemed impossible. Accordingly all information 
was grouped into natural classes and very complete cross indexing was 
provided. The searcher will thus be lead to the desired information what- 
ever may be his ideas of a proper arrangement. 

The classification of the papers was determined by sorting them for the 
entire period covered by the index. Any group containing a large number 
of papers was subdivided. All papers were arranged chronologically to 
enable the searcher to pass over the early papers that might be too old for 
his use. 


Naturally, many papers, especially when considered together with their 
discussions, fell into a number of different groups. In all such cases they 
were put into as many places as it was thought they might possibly belong 
If there was any doubt one way or the other, a paper was always put in. 

There is no harm in having a paper under a heading where someone 
thinks it should not be, so long as it is also under the heading where that 
person thinks it ought to be. For instance, many high-tension systems 
ordinarily considered transmission lines, are to all intents and purposes 
distribution systems. In the future they will undoubtedly be considered 
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such as we now consider as distribution systems those which some years 
ago we looked upon as transmission lines. Accordingly, papers dealing 
with high-tension distribution systems are listed both under transmission 
and distribution. 

The topical index is not a classified index in the ordinary sense. How- 
ever, all of the information is properly grouped in an alphabetical manner. 
The conditions it was intended to carry out were as follows: 

1. To index all useful specific data and information contained in the 
TRANSACTIONS. 

2. To arrange the index items in such a manner that anybody could find 
them with a minimum of trouble. 


In the attempt to meet these conditions the following general rules were 
observed : 


1. All subjects are indexed under the noun, and where an adjective is 
practically inseparably associated with a noun by usage, it has been in- 
corporated with it by a hyphen. 


2. All references to a given subject are listed in the same place, so that 
having found one reference the searcher can rest assured that he has 
found all. 


3. Apparatus and phenomena known by several names are grouped 
under one name and the other names inserted in the index with cross 
references. For instance, inductance coils, reactance coils, reactive coils, 
choke coils, reactors will all be found in the index with cross references 
to Reactors. 

4. Apparatus and phenomena common to two or more subjects are 
grouped by themselves and cross references inserted under the related sub- 
jects. Thus, commutation is indexed by itself with cross references under 
generators, d. c.; motors, a. c.; motors, d. c. 

5. Apparatus and phenomena of sufficient importance in themselves are 
indexed alone with cross references under the main heads of which they 
form a sub-division. Thus, catenary construction is indexed under 
catenary construction with cross reference under distribution, railway. 


6. All properties of materials and apparatus are indexed under the 
name of the material or apparatus, except where the references are to the 
characteristics of the properties themselves. Therefore, a searcher will 


find under the name of a material all the properties of that material given 
in the TRANSACTIONS. 


7. No distinction is made between singular and plural in arrangement 
of the items. 

An attempt has thus been made to make it impossible for a searcher not 
to find all the information which is contained in the Transactions. Actual 
use of the index can alone determine the success or failure of this under- 
taking. But, however unsuccessful in this particular, it is believed that 
this index will greatly increase the value of the TRANSACTIONS. 


1, EDUCATION 


PRESIDENTIAL ADDRESS 
Charles P. Steinmetz Vol. xix—1902, pp. 1145-1150 
Description of the shortcomings in present methods of teaching engi- 
neering in colleges. Outline of an ideal course in electrical engineering. 
Discussion, incorporated with that of paper by E. B. Raymond on 
“A Proposed Reform in Technical Training.” 


CONCERNING UNIFORMITY IN ELECTRICAL ENGINEERING COURSES 
IN THE UNITED STATES 


Samuel Sheldon Vol. xix—1902, pp. 1151-1154 
Purpose of engineering schools. Statistics bearing on the uniformity 
of courses in different colleges, and brief discussion of the kind of train- 
ing required by engineers. 
Discussion, incorporated with that of paper by E. B. Raymond on 
“A Proposed Reform in Technical Training.” 


ELECTRICAL ENGINEERING COURSES AT COLLEGE AND THE EDUCATION 
OF THE ELECTRICAL ENGINEER 


William Esty Vol. xix—1902, pp. 1155-1164 
General outline of ideal method of instructing engineering students; 
kind of studies, laboratory method; seminary method; theses, etc. 
Discussion, incorporated with that of paper by E. B. Raymond on 
“A Proposed Reform in Technical Training.” 


THE EDUCATION OF THE ELECTRICAL ENGINEER ; 
Harold W. Buck Vol. xix—1902, pp. 1165-1168 
General outline of a course of training for electrical engineers, begin- 
ning with preparatory school, continuing through college and ending with 
an apprenticeship course. 
Discussion, incorporated with that of paper by E. B. Raymond on 
“A Proposed Reform in Technical Training.” 


A PROPOSED REFORM IN TECHNICAL TRAINING 


Edward B. Raymond ,. Vol. xix—1902, pp. 1169-1173 


Plan advocating early entry into studies along a given line, and urging 
specialization throughout entire educational period. 

Discussion (including that of Samuel Sheldon on “Concerning Uni- 
formity on Electrical Engineering Courses in the United States,” Presi- 
dential Address, by Charles P. Steinmetz, paper by William Esty on 
“Flectrical Engineering Courses at College and the Education of the 
Electrical Engineer”; and paper by Harold W. Buck on “The Education 
of the Electrical Engineer”), pp. 1175-1210, by Messrs. Chas. P. Steinmetz, 
F. A. C. Perrine, E. B. Raymond, Morgan Brooks, William Stanley, 
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W. E. Goldsborough, C. A. Adams, Jr., C. P. Matthews, Geo. F. Sever, 
Chas. E. Skinner, and R. W. Pope. General remarks on methods and 
ideals of electrical engineering education. 


THE TEACHING OF PHYSICS TO ENGINEERING STUDENTS 
W.S. Franklin Vol. xxii—1903, pp. 561-566 
Discussion of certain common faults in teaching methods, followed by 
a general outline of the author’s method. 
Discussion, p. 867, by Messrs. W. E. Goldsborough and A. S. Langsdorf. 


THE PROBLEMS THAT ARE FACING THE ELECTRICAL ENGINEER OF TO-DAY 
AND THE QUALITIES OF MIND AND CHARACTER WHICH ARE 
NEEDED TO MEET THEM 


J. G. White Vol. xxii—1903, pp. 569-578 
Outline of the scope and character of training required by engineers. 
Qualifications for successful engineer. 
Discussion, incorporated with that of paper by L. A. Osborne on 
“Proper Qualifications of Electrical Engineering School Graduates, from 
the Manufacturer’s Standpoint.” 


THE PROPER QUALIFICATIONS OF ELECTRICAL ENGINEERING SCHOOL GRADUATES 
FROM THE TELEPHONE ENGINEERS STANDPOINT 


Bancroft Gherardi, Jr. Vol. xxii—1903, pp. 579-586 
Outline of the functions of a technical education and criticisms of 
technical graduates. 
Discussion, incorporated with that of paper by L. A. Osborne on 
“Proper Qualifications of Electrical Engineering School Graduates, from 
the Manufacturer’s Standpoint.’’ 


7 


PROPER QUALIFICATIONS OF ELECTRICAL ENGINEERING SCHOOL GRADUATES, 
FROM THE MANUFACTURER’S STANDPOINT 


Vol. xxii—1903, pp. 587-591 

Suggestions for improvement of technical education of engineers for 
manufacturing work. : 

Discussion (including that of paper by J. G. White on “The Problems 
that are Facing the Electrical Engineer of To-day and the Qualities of 
Mind and Character which are Needed to Meet them”; and paper by 
Bancroft Gherardi, Jr., on “The Proper Qualifications of Electrical Engi- 
neering School Graduates from the Telephone Engineer’s Standpoint”), 
pp. 592-598, by Messrs. W. E. Goldsborough, Prof. Jacoby, A. F. Ganz, 
F. C. Caldwell, Hugo Diemer, Prof. Allen, Prof. Waldo, J. G. White, 
H. S. Carhart and D, B. Rushmore. 

Engineering education from a teacher’s standpoint. 


L. A. Osborne 


1. EDUCATION 3 


THE TYPICAL COLLEGE COURSES DEALING WITH THE PROFESSIONAL AND 
THEORETICAL PHASES OF ELECTRICAL ENGINEERING 


Dugald C. Jackson Vol. xxii—1903, pp. 599-607 
Characterization of students entering college and outline of studies 

requisite for their training as electrical engineers. Classification of typical 

- electrical engineering courses. 

No discussion. 


ENGINEERING ENGLISH 
T. J. Johnston Vol. xxii—1903, pp. 609-614 
Examples of poor engineering English and a plea for adequate instruc- 
tion in English. 
No discussion. 


TRAINING AN ARTIST IN THE FORCES OF NATURE 
E. H. Mullin Vol. xxii—1903, pp. 615-622 
Faults in modern educational methods. Discussion of education as an 
art and as a science. 
No discussion. 


THE ATTITUDE OF THE TECHNICAL SCHOOL TOWARD THE PROFESSION 
OF ELECTRICAL ENGINEERING 


Henry H. Norris Vol. xxvi—1907, pp. 1429-1439 

Outline of the purpose of technical education, followed by brief résumé 
of the history of technical schools in the United States, with special refer- 
ence to Sibley College and its early development. Short description of 
present curriculum at Sibley College and method of rating students 
searching employment. ‘Table of present occupation of Sibley graduates. 

Discussion, incorporated with paper by V. Karapetoff on “On the Con- 
centric Method of Teaching Electrical Engineering.” 


ON THE CONCENTRIC METHOD OF TEACHING ELECTRICAL ENGINEERING 
V. Karapetoff Vol. xxvi—1907, pp. 1441-1456 

Description of a new method of education that begins by establishing 
a general view of the scope and character of the career, and then works 
gradually outward, taking up the auxiliary studies as the student learns to 
appreciate their use and importance. The general exposition of the 
method is followed by a suggested schedule of subjects for a complete 
electrical engineering course. 

Discussion (including that of paper by Henry H. Norris on “The Atti- 
tude of the Technical School Toward. the Profession of Electrical Engi- 
neering”), pp. 1457-1468, by Messrs. V. Karapetoff, F. D. Crocker, Gano 
Dunn, William Esty, G. W. Patterson, Lester W. Gill, L. D. Nordstrum, 
Charles F. Scott and J. J. Carty. 

Criticisms of the concentric method of education. General remarks on 
methods used in various important engineering schools. Motion carried 
to appoint Educational Committee. 
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THE BEST ENGINEERING EDUCATION 
Charles F. Scott Vol. xxvii—1908, pp. 67-78 
General scope and purpose of engineering education; followed by a 
digest of all the educational papers presented before the Institute since 
1892. 
Discussion, incorporated with Chas. P. Steinmetz’s paper on “Electrical 
Engineering Education.” 


ELECTRICAL ENGINEERING EDUCATION 
Chas. P. Steinmetz Vol. xxvii—1908, pp. 79-85 

Criticism of the American system of education, with special reference 
to the compensation of teachers, etc. 

Discussion (included with the paper by Chas. F. Scott on “The Best 
Engineering Education”), pp. 86-135, by Messrs. Chas. F. Scott, Chas. P. 
Steinmetz, L. A. Osborne, H. E. Clifford, F. B. Crocker, H. W. Buck, 
W. S. Franklin, L. B. Stillwell, Albert F. Ganz, J. G. White, W. E. S. 
Temple, Louis A. Ferguson, Samuel Sheldon, P. H. Thomas, W. L. Robb, 
C. O. Mailloux, A. E. Kennelly, H. P. Coho, A. S. McAllister, O. J. 
Ferguson, H. W. Blake, and Dugald C. Jackson. 

Comprehensive discussion on the scope and character of engineering 
education, pointing out defects and suggesting reforms. 


THE NEW METHOD OF TRAINING ENGINEERS 
Magnus W. Alexander Vol. xxvii—1908, pp. 1459-1471 
Experience with the General Electric apprenticeship course at Lynn. 
Plan outlined for co-operative engineering course between colleges and 
factories. 
Discussion, incorporated with paper by B. A. Behrend on “The Relation 
of the Manufacturing Company to the Technical Graduate.” 


RELATION OF THE MANUFACTURING COMPANY TO THE TECHNICAL GRADUATE 
David B. Rushmore Vol. xxvii—1908, pp. 1473-1476 
No discussion. 


THE RELATION OF THE MANUFACTURING COMPANY TO THE TECHNICAL GRADUATE 
B. A. Behrend Vol. xxvii—1908, pp. 1477-1479 

Discussion (including that of paper by Magnus W. Alexander on “The 
New Method of Training Engineers,” and paper by David B. Rushmore 
on “Relation of the Manufacturing Company to the Technical Graduate”), 
pp. 1480-1497, by Messrs. B. A, Behrend, J. P. Jackson, Elihu Thomson, 
Percy H. Thomas, Morgan Brooks, Henry H. Norris, Charles P. Stein- 
metz, Dugald C. Jackson, C. A. Adams, A. F. Ganz, Charles F. Scott, 
Gano Dunn and M. W. Alexander. 

General discussion of the advantages and disadvantages of co-operative 
system of education from different points of view. 
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FUNDAMENTAL PRINCIPLES OF INDUSTRIAL EDUCATION 

Herman Schneider Vol. xxviii—1909, pp. 269-278 

Description of a system of education involving co-operation between 
the industrial companies and public schools, the pupils dividing their time 
between the factory and the school. Results from systems in use. 

Discussion, pp. 279-311, by Messrs. Harry Barker, Arthur D. Dean, 
C. E. Downton, Charles P. Steinmetz, W. S. Franklin, John Price Jack- 
son, Otis Allen Kenyon, Dugald C. Jackson, A. R. Dennington, Herman 
Schneider, Charles S. Howe, V. Karapetoff, G. M. Basford, Jackson C. 
Humphries, Ralph W. Pope, Sidney W. Ashe, Franklin Phillips and 
Willard S. Atkinson. 

Discussion of general and industrial education, with special reference 
to the co-operative system, night schools, apprenticeship courses and 
lecture courses for employees. 


THE TRAINING OF NON-TECHNICAL MEN 
C. R. Dooley Vol. xxviii—1909, pp. 1095-1101 
Description of the apprenticeship and night school systems used in 
training non-technical men employed by the Westinghouse Companies at 
East Pittsburg. 
Discussion, incorporated with that of Dr. Charles P. Steinmetz’s paper 
on “The Value of Classics in Engineering Education.” 


THE VALUE OF CLASSICS IN ENGINEERING EDUCATION 
Charles P. Steinmetz Vol. xxviii—1909, pp. 1103-1106 

Criticism of modern engineering education. 

Discussion, pp. 1107-1131, including discussion of paper by Mr. C. R. 
Dooley on “The Training of Non-Technical Men,” by Messrs. Charles P. 
Steinmetz, Frederick P. Fish, Comfort A. Adams, Farley Osgood, M. G. 
Lloyd, John C. Parker, David B. Rushmore, Clayton H. Sharp, James G. 
White, C. R. Dooley, George F. Sever, George H. Gibson, A. E. Kennelly, 
H. W. Fisher, J. Dalemont and Ralph D. Mershon. 

General discussion of the character and scope of training required by 
electrical engineers. 


EDUCATION FOR LEADERSHIP IN ELECTRICAL ENGINEERING 


Samuel Sheldon Vol. xxix—1910, pp. 649-662 


Statistical study of the importance of electrical engineering and the 
electrical engineer, followed by general suggestions for the modification 
of existing college practices, with reference to increasing the chances of 
engineering graduates becoming leaders. 

Discussion, pp. 663-674, by Messrs. Charles S. Howe, Abraham Flexner, 
JeoW TAepe Jrae Av E: Kennelly, William McClellan, L. B. Stillwell, 
William J. Berry, A. S. Langsdorf and Samuel Sheldon. 

General remarks on electrical engineering education. 


2. GENERAL THEORY 


THEORETICAL INVESTIGATION OF SOME OSCILLATIONS OF EXTREMLY HIGH 
POTENTIAL IN ALTERNATING HIGH-POTENTIAL TRANSMISSIONS 


Charles Proteus Steinmetz Vol. xviii—1901, pp. 383-405 

Mathematical investigation of the effect of the exponential term in the 
general equation for alternating-current circuits, followed by numerical 
examples showing the nature of disturbances due to opening a short- 
circuit on the line and to connecting the line to a source of alternating- 
current energy. 

Discussion, incorporated with that of paper by E. W. Rice, Jr., on “The 
Control of High-Voltage Systems of Large Power.” 


A DISCUSSION OF SOME POINTS IN ALTERNATING-CURRENT THEORY 

W. S. Franklin Vol. xxi—1903, pp. 589-501 

Discussion of ideas and conceptions with reference to presentation of 
theory of alternating current. Criticisms of Dr. Steinmetz’s methods— 
Polar diagram vs. crank diagram, necessity of choosing signs in circuit 
problems, topographical vs. vector methods, physical basis of transformer 
and induction motor equations, vector representation of power. 

No discussion. 


THE EFFECT OF IRON IN DISTORTING ALTERNATING CURRENT WAVE FORM 
Frederick Bedell and Elbert B. Tuttle Vol. xxv—1906, pp. 671-691 

Theoretical investigation of the relation between the third harmonic 
introduced by iron into the exciting current and the hysteresis loop. 
Also, an exposition of the relation between the area of the hysteresis 
loop and the angle of hysteresis advance. 

Discussion, pp. 692-714, by Messrs. Chas. P. Steinmetz, Philip Torchio, 
W. S. Franklin, Frederick Bedell, Harold Pender, A. Henry Pikler, S. P. 
Grace, H. B. Tuttle, S. N. Kintner and A. W. Copley. 

Full discusison of wave distortion due to iron, showing that other 
harmonics than the third modify Professor Bedell’s conclusions. Refer- 
ences to early work of Huguet, Froelich, Kennelly, Gerosa, Finzi, Eicke- 
meyer and Steinmetz. Effect of wave distortion with different polyphase 
transformer connections. Derivation of the parabolic law of magnetic 
induction. Oscillograms of induced e.m.f. showing effect of primary 
impedance on wave form in core loss tests and in transformers. 


THE PROPERTIES OF ELECTRONS 


PRESIDENTS ADDRESS 


Samuel Sheldon Vol. xxvi—1907, pp. 937-968 


Conception of electrons and brief exposition of their propertues. Appli- 
cation of electronic theory to the explanation of the fundamental prin- 
ciples of electrophysics—conduction of electricity in gases, vapors and 
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solids; contact, thermal and electromagnetic generation of e. m.f.; dielec- 
tric phenomena; radiation, and luminescence. 
No discussion. 


THE GENERAL EQUATIONS OF THE ELECTRIC CIRCUIT 

Charles P. Steinmetz Vol. xxvii—1908, pp. 1231-1305 

Mathematical development and physical interpretation of general equa- 
tions for the electric circuit—covering standing waves, free oscillations 
and traveling waves in simple and complex circuits. Numerical examples 
of overhead and underground power transmission circuits, and telephone, 
telegraph and submarine cable circuits. 

Discussion, pp. 1306-1307, by Messrs. Frederick Bedell, Dugald C. Jack- 
son, H. L. Wallau; Charles P. Steinmetz and W. S. Franklin. 

General remarks on Steinmetz’s equations. Brief exposition of Heavi- 
side’s method of explaining electric wave motion. 


AN IMPERFECTION IN THE USUAL STATEMENT OF THE FUNDAMENTAL 
LAW OF ELECTROMAGNETIC INDUCTION 


Carl Hering Vol. xxvii—1908, pp. 1341-1351 

Description and discussion of an experiment that tends to show that 
present methods of teaching do not give a clear conception of the funda- 
mental law of electromagnetic induction. G 

Discussion, pp. 1352-1371, by Messrs. Charles P. Steinmetz, A. E. 
Kennelly, Elihu Thomson, W. S. Franklin, Percy H. Thomas, W. P. 
Graham, George T. Hanchett, George A. Campbell, Tracy D. Waring and 
Carl Hering. 

General remarks on the laws of electromagnetic induction and criticisms 
of the author’s experiment. 


GRAPHICAL TREATMENT OF THE ROTATING FIELD 
R. E. Hellmund Vol. xxvii—1908, pp. 1373-1394 
Development of a graphical method of investigating a rotating field 
and examples of its application. 
Discussion, p. 1305, by Messrs. Comfort A. Adams and R. E. Hellmund. 


A TRIGONOMETRIC METHOD FOR THE SOLUTION OF ALTERNATING-CURRENT 
PROBLEMS 


Harold Pender Vol. xxvii—1908 pp. 1397-1424 

Development of a short method for solving alternating-current prob- 
lems with examples of its application to single-phase and three-phase 
transmission lines, transformers and induction motors. Tables of react- 
ance, capacity, resistance and drop factors for use in such calculations. 

Discussion, pp. 1424-1427, by Messrs. Comfort A. Adams, W. A. Del Mar 
and L. W. Rosenthal. 

Magnitude of errors involved by this method when applied to trans- 
mission line calculations. 
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EVEN HARMONICS IN ALTERNATING-CURRENT CIRCUITS 

John B. Taylor ; Vol. xxviii—1909, pp. 725-732 

Description of conditions under which even harmonics may be pro- 
duced in commercial circuits, with special reference to the effect of stray 
direct current on the performance of stationary transformers. Tests and 
oscillograms of transformer exciting current with stray direct current 
in the windings. 

Discussion, pp. 733-736, by Messrs. Frederick Bedell, V. Karapetoff, 
Charles F. Scott, Charles P. Steinmetz and John B. Taylor. 

-Production of even harmonics in alternators and effect of direct-current 
in the windings of a transformer upon the losses. 


VECTOR POWER IN ALTERNATING-CURRENT CIRCUITS 
A. E. Kennelly Vol. xxix—1910, pp. 1233-1267 

Analytical study of vector quantities combating the use of wattless 
power and wattless current, and advocating the standardization of the 
counter-clockwise rotation of vectors. 

Discussion, pp. 1268-1280, by Messrs. C. P. Steinmetz, Gano Dunn, 
William W. Crawford, John B. Taylor, L. T. Robinson, F. Creedy and 
A. E. Kennelly. 

Polar diagram vs. the crank diagram for vector representation of alter- 
nating quantities. Representation of vector power by Mobius & Grassman 
system of point-analysis. 


3. MEASUREMENT AND INSTRUMENTS 


A. UNITS, STANDARDS AND LABORATORIES 


A NOTE ON AN ACETYLENE-IN-OXYGEN FLAME 

Clayton H. Sharp Vol. xix—1902, pp. 51-54 

Description of an acetylene flame burner which might be used as a 
standard of intensity. Spectrophotometric curve of acetylene and other 
flames. 

Discussion, incorporated with that of paper by William J. Hammer on 
“FEdison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, Polo- 
nium and Actium.” 


THE PRESENT STATUS OF THE QUESTION OF A STANDARD OF LIGHT 
Clayton H. Sharp Vol. xix—1902, pp. 55-57 
Brief reference to some of the shortcomings of the present standards 
of luminous intensity. Advantages of acetylene flame as standard. 
Discussion, incorporated with that of paper by William J. Hammer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, Polo- 
nium and Actium.” 


MAGNETIC UNITS AND OTHER SUBJECTS THAT MIGHT OCCUPY ATTENTION 
AT THE NEXT INTERNATIONAL ELECTRICAL CONGRESS 


A. E, Kennelly Vol. xxii—1903, pp. 529-536 
Discussion of the disadvantages of the c.g.s. system. Names for all 
the c.g.s. electromagnetic and electrostatic units suggested for adoption 
by the International Electrical Congress. 
Discussion, pp. 537-538, by Messrs. Carl Hering, W. E. Goldsborough 
and J. P. Jackson. 


THE LEGALIZED STANDARD OF ELECTROMOTIVE FORCE 

Henry S. Carhart F Vol. xxii—1903, pp. 521-523 

Legally determined values of e.m.f. of the Clark standard cell. Ratio 
between the Clark and Weston cells. Reasons for recommending the 
adoption of the Weston cell as standard. 

Discussion, pp. 524-527, by Messrs. C. H. Sharp, Carl Hering and W. E. 
Goldsborough. 

Importance of standard cell and potentiometer in practical work. 
Motion passed to refer specifications for standard cell to Board of 


Directors. 


THE NATIONAL BUREAU OF STANDARDS 
S. W. Stratton and E. B. Rosa Vol. xxiv—1905, 999-1050 
Description of the Bureau of Standards, its origin, functions, organiza- 
tion, equipment and work. Also a description of the laboratory at the 
Louisiana Purchase Exposition. 
Discussion, incorporated with that of paper by Clayton H. Sharp on 
“A Testing Laboratory in Practical Operation.” 
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A TESTING LABORATORY IN PRACTICAL OPERATION 

Clayton H. Sharp Vol. xxiv—1905, pp. 1051-1060 

Discussion of the work done by the Electrical Testing Laboratories— 
its nature and scope. Classification of the orders and the clients. 

Discussion (including that of paper by S. W. Stratton and E. B. Rosa 
on “The National Bureau of Standards”), pp. 1061-1065, by Messrs. F. B. 
Crocker, W. E. Goldsborough, C. O. Mailloux, George F. Sever, C. A. 
Doremus, William McClellan, S. W. Stratton, John W. Lieb, Jr., and 
E. B. Rosa. 

General remarks on the scope and importance of standardization labora- 
tories. Desirability of international standardization. 


PRIMARY STANDARD OF LIGHT 
Charles P. Steinmetz Vol. xxvii—1908, pp. 1319-1324 

Criticism of primary standard based on energy of radiation, recom- 
mending standard composed of three component colors of definite wave 
lengths. 

Discussion, pp. 1325-1339, by Messrs. A. E. Kennelly, Edwin P. Hyde, 
W. S. Franklin, Carl Hering, Clayton H. Sharp, C. A. Perkins, John B. 
Taylor, E. B. Rosa, H. S. Carhart and Charles P. Steinmetz. 

General remarks on Steinmetz’s proposed standard. Motion carried to 
refer question of establishing standard to the Bureau of Standards. 


B. ELECTRICAL MEASUREMENTS AND INSTRUMENTS 


THE TRANSFORMER FOR MEASURING LARGE DIRECT CURRENTS 

Harris J. Ryan Vol. xviii—1901, pp. 169-183 

Description of the theory of operation, the design and construction of 
the transformer. Account of tests demonstrating the degree of accuracy 
under various conditions, such as occur in testing switchboard instruments 
in place. 

Discussion, pp. 184-190, by Messrs. Geo. T. Hanchett, Gano S. Dunn, 
Samuel Sheldon, A. E. Kennelly, C. O. Mailloux and Townsend Wolcott. 

Criticism of the method and answers thereto. 


SYNCHRONISM AND FREQUENCY INDICATION 
Paul M. Lincoln Y Vol. xviii—1901, pp. 255-270 
Description of construction and theory of operation of the Lincoln 
synchroscope and the Lincoln frequency indicator. 
Discussion, incorporated with that of paper by William Hand Browne, 
Jr., on “Power-Factor Indicators.” 


SOME FUNDAMENTALS OF ELECTRIC METERS 
Cary] D, Haskins Vol. xviii—1901, pp. 271-276 
Discussion of the relations between torque, friction and permanency 
under various surrounding conditions. 
Discussion, incorporated with that of paper by William Hand Browne, 
Jr., on “Power-Factor Indicators.” 
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METERING OF ELECTRICAL ENERGY 
Harry P. Davis Vol. xviii—1901, pp. 277-285 
Requirements of a good energy meter and choice of meter rating for 
different kinds of load based on extensive experience. 
Discussion, incorporated with that of paper by William Hand Browne, 
Jr., on “Power-Factor Indicators.” 


POWER-FACTOR INDICATORS 

William Hand Brown, Jr. Vol. xviii—1901, pp. 287-312 

General discussion of power-factor regulation and methods of measur- 
ing power-factor. Description of numerous types and forms of power- 
factor meters, phase-meters and wattless power meters, and wattless cur- 
rent meters, with short description of the theory of each general type. 

Discussion (including that of paper by Paul M. Lincoln on “Syn- 
chronism and Frequency Indication”; paper by Caryl D. Haskins on 
“Some Fundamentals of Electric Meters”; paper by Harry P. Davis on 
“Metering of Electrical Energy”), pp. 313-338, by Messrs. W. S. Barstow, 
Chas. P. Steinmetz, H. W. Buck, Gano S. Dunn, Ralph D. Mershon, C. F. 
Scott, Carl Hering, C. O. Mailloux, F. S. Holmes, E. A. Sperry, Henri 
Boy De La Tour, Henry W. Fisher, H. G. Stott, Chas. Janisch and C. D. 
Haskins. 

Relative merits and comparative performance of direct-current and 
induction motors. Desirability of charging for apparent and quadrature 
power. Two-rate meter for peak load differentiation. 


LIQUID POTENTIOMETER ; DETERMINING ELECTROLYTIC RESISTANCES 
WITH. DIRECT-CURRENT INSTRUMENTS 


Carl Hering Vol. xix—1902, pp. 317-323 
Description of the instrument and methods of using it. 
Discussion, incorporated with that of paper by W. R. Whitney on 
“Colloids.” 


THE ELECTROSTATIC WATTMETER IN COMMERCIAL MEASUREMENTS 

Miles Walker Vol. xix—1902, pp. 1035-1045 

Discussion of the advantages and disadvantages of the Electrometer. 
Simple formulas for calculating the torque on the vanes of an elec- 
trometer under various practical conditions. Description of a bifilar sus- 
pension electrometer. 

Discussion, incorporated with that of paper by Charles Edward Skinner 
on “Energy Loss in Commercial Insulating Materials When Subjected to 
High-potential Strains.” 


A NEW CURVE TRACING INSTRUMENT 
Robt. B. Owens Vol. xix—1902, pp. 1123-1129 


Description of the instrument and directions for checking current and 
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e.m.f. waves, and for measuring angular velocity variations in one 
revolution. 
Discussion, p. 1130, by F. A. C. Perrine and C. P. Steinmetz. 


THE CATHODE RAY ALTERNATING-CURRENT WAVE INDICATOR 
Harris J. Ryan Vol. xxii—1903, pp. 539-548 
Description of the construction and mode of operation of the cathode 
tube wave tracer. 
Discussion, pp. 549-552, by Messrs. G. S. Dunn, P. H. Thomas, Harris J. 
Ryan, A. F. Ganz, William J. Hammer, C. H. Sharp, H. W. Fisher, A. S. 
Langsdorf and W. E. Goldsborough 


A GRAPHIC RECORDING AMMETER 
A. H. Armstrong Vol. xxii—1903, pp. 689-694 
Description of the construction and operation of the Armstrong record- 
ing instruments for railway testing. 
No discussion. 


SOME NOTES ON POLYPHASE METERING 

J. D. Nies Vol. xxiv—1905, pp. 165-180 

Brief outline of nature and magnitude of errors introduced by presence 
of shunt and series instrument transformers. Relative merits of single- 
meter, two-meter and three-meter and polyphase meter methods for 
measuring energy in three-phase circuits. 

Discussion, incorporated with paper by W. J. Mowbray on “Main- 
tenance of Meters.” 


NOTES ON THE USE OF INSTRUMENTS ON SWITCHBOARDS 

F. P. Cox Vol. xxiv—1905, pp. 181-184 

Brief mention of some of the factors which enter into the choice of 
watt-hour meter rating for a given service, and reference to some of the 
errors that can be avoided by proper selection and installation of watt- 
hour meters. 

Discussion, incorporated with paper by W. J. Mowbray on “Main- 
tenance of Meters.” 


THE OSCILLOGRAPH AND ITS USES 

Lewis T. Robinson Vol. xxiv—1905, pp. 185-214 

Description of various methods and apparatus for measuring wave 
form—Joubert point-by-point method, Elihu Thomson continuous method, 
Rosa curve tracer, General Electric wave meter, Hospitalier ondograph, 
Blondel & Duddell oscillographs. Bibliography on subject of wave-form 
measurement. 

Discussion, incorporated with paper by W. J. Mowbray on “Main- 
tenance of Meters.” 


3.5 MEASUREMENTS AND INSTRUMENTS 13 


MAINTENANCE OF METERS 
W. J. Mowbray Vol. xxiv—1905, pp. 215-218 
General description of a rotating standard watt-hour meter with plu- 
rality of current coils. General remarks on methods of increasing per- 
manence of calibration. 


Discussion (including that of paper by J. D. Nies on “Some Notes on 
Polyphase Metering”; paper by F. P. Cox on “Notes on the Use of Instru- 
ments on Switchboards,” and paper by Lewis T. Robinson on “The Oscil- 
lograph and Its Uses”), pp. 219-245, by Messrs. J. W. Lieb, Jr., Caryl D. 
Haskins, Edward B. Rosa, Clayton H. Sharp, A. R. Everest, W. H. Pratt, 
G. C. Van Buren, A. H. Ackerman, J. F. Stevens, William McClellan, 
Charles Hewitt, William Bradshaw, Stephen Q. Hayes, C. W. Hutton, 
J. W. Swaren, R. F. Monges, C. L. Cory and F. E. Smith. 

General remarks on the choice, installation and maintenance of indi- 
cating and integrating switchboard instruments. Tests on permanence of 
calibration of very large number of watt-hour meters giving the limits 
of accuracy. 


METHODS OF MEASUREMENT OF HIGH ELECTRICAL PRESSURES 
S. M. Kintner Vol. xxiv—1905, pp. 421-444 

Brief résumé of the various methods of measuring very high e.m. f’s., 
pointing out the principal limitations of each. Experimental study of the 
spark gap for e.m.f. measurement, showing the effect of various current 
limiting devices, grounding and shielding. Description and discussion of 
the advantages of an oil-immersed electrostatic voltmeter for e.m. f’s. 
up to 100,000 volts. 

Discussion, pp. 445-451, by Messrs. Charles P. Steinmetz, Samuel Shel- 
don, C. O. Mailloux, H. G. Stott, H. W. Fisher, E. F. Northrup, Charles 
A. Perkins and S. M. Kintner. 

Advantages of potential transformers in very high e.m.f. measure- 
ments. Accuracy of needle-gap measurements and effect of degree of 
sharpness thereon. 


A NEW INSTRUMENT FOR THE MEASUREMENT OF ALTERNATING CURRENTS 

E. F. Northrup Vol. xxiv—-1905, pp. 741-757 

Description of the construction and mode of operation of a hot-wire 
instrument devised for zero measurements of either alternating current 
or direct current, together with analytical discussion of the mode of 
adjustment for different kinds of work, 

Discussion, pp. 758-760, by Messrs. E. F. Northrup, HeG. Stott PaeN-: 
Waterman and H. W. Fisher. 

General remarks concerning the probable limitations of the instruments. 
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THREE-PHASE POWER FACTOR ; 
Austin Burt Vol. xxvii—1908, pp. 801-814 


Derivation of formula for the mean power-factor of a three-phase 
system, together with a method of determining power-factor from watt- 
meter readings. 

Discussion, pp. 815-817, by Messrs. Comfort A. Adams, Frederick Bedell, 
H. lL. Wallau and B. A. Behrend. 

Physical demonstration of the two-wattmeter method of determining 
three-phase power factor. 


METHOD OF TESTING TRANSFORMER CORE LOSSES GIVING SINE WAVE RESULTS 
ON COMMERCIAL CIRCUITS 


L. W. Chubb Vol. xxviii—1909, pp. 417-431 

The use, construction and limits of accuracy of a special instrument— 
iron-loss voltmeter—consisting of a wattmeter connected in series with an 
exciting winding on a steel core and calibrated to read the impressed 
voltage of sine wave e.m.f. Also a description of a method of adjusting 
form factor in core-loss tests. 

Discussion, pp. 432-438, by Messrs. Frederick Bedell, Charles P. Stein- 
metz, M. G. Lloyd, L. T. Robinson, Charles F. Scott and L. W. Chubb. 

General discussion of the use and limitations of iron-loss voltmeter. 
Description of a method for obtaining sine wave from a commercial 
circuit. 


C. NON-ELECTRICAL MEASUREMENTS AND INSTRUMENTS 


ANGULAR VARIATIONS IN STEAM ENGINES 

P. O. Keilholtz Vol. xviii—1901, pp. 703-740 

Mathematical investigation of the turning moments due to steam and 
to inertia of the reciprocating parts, developing method of determining 
the relation between balancing effect of fly-wheel and the deviation from 
the position of absolutely uniform speed. Description of method of 
measuring any velocity variations by means of electrically driven tuning 
fork with detailed results of tests on a tandem compound engine. 

Discussion, incorporated with that of paper by Walter I. Slichter on 
“Angular Velocity in Steam Engines in Relation to Paralleling of Alter- 
nators.” 


AN INTEGRATING PHOTOMETER FOR GLOW LAMPS AND SOURCES OF LIGHT 
INTENSITY 


Chas. P. Matthews Vol. xx—1902, pp. 59-70 
Theory, design, construction and operation of a special intensity pho- 
tometer invented by the author for use in making photometric measure- 
ments of incandescent lamps and flames. 
Discussion, incorporated with that of paper by Clayton H. Sharp on 
“The Commercial Accuracy of Photometrical Measurements.” 
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SOME METHODS OF PHOTOMETRY AS APPLIED TO INCANDESCENT LAMPS 
J. T. Marshall Vol. xx—1902, pp. 77-85 
A description of method of calibrating and using sliding scale pho- 
tometer for commercial testing and inspection of incandescent lamps. 
Discussion, incorporated with that of paper by Clayton H. Sharp on 
“The Commercial Accuracy of Photometrical Measurements.” 


THE COMMERCIAL ACCURACY OF PHOTOMETRICAL MEASUREMENTS 
Clayton H. Sharp Vol. xx—1902, pp. 87-93 

Experimental investigation of the limits of accuracy in different classes 
of photometrical measurements. 

Discussion (including that of paper by Chas. P. Matthews on “Inte- 
grating Photometer for Glow Lamps and Sources of Light Intensity”; 
paper by Douglass Burnett on “Distributed Lighting’; and paper by J. T. 
Marshall on “Some Methods of Photometry as Applied to Incandescent 
Lamps”), pp. 94-110, by Messrs. Douglass Burnett, Edward L. Nichols, 
Francis R. Upton, L. B. Marks, W. S. Howell, F. S. Smith, Edward B. 
Rosa, Calvin W. Rice, William J. Hammer, W. S. Stratton, Clayten H. 
Sharp, J. T. Marshall, Chas. F. Scott, Chas. P. Matthews, Edward P. 
Thompson, Alex J. Wurts, R. H. Henderson, Max Von Reckinghausen, 
P. M. Lincoln, N. W. Storer and F. W. Jones. 

Merits of mean spherical candle-power method of rating illuminants. 
Methods of measuring illumination. Description of Cooper-Hewitt mer- 
cury vapor lamp. 


MEASUREMENT OF TEMPERATURE BY ELECTRICAL MEANS 
Edwin F. Northrup Vol. xxv—1906, pp. 473-504 
Theory, construction and connections for resistance pyrometers, pro- 
fusely illustrated with drawings and connection diagrams. 
Discussion, pp. 505-506, by Mr. E. F. Schuetz. 


A NEW CO, RECORDER 
C. 0. Mailloux : Vol. xxvi—1907, pp. 1771-1787 


Description of Orsat apparatus followed by detailed description of the 


Westover recorder. 
Discussion, p. 1788, by A. A. Adler. 


THE MEASUREMENT OF ROTARY SPEEDS OF DYNAMO MACHINES BY THE 
STROBOSCOPIC FORK 


A. E. Kennelly and S. E. Whiting Vol. xxvii—1908, pp. 631-646 

Brief historical outline of stroboscopic fork and its use with special 
reference to the work of Dr. Chas. V. Drysdale, followed by a description 
of the construction and mode of operation of a new modification of the 
instrument arranged for portable work. 

“Discussion, pp. 647-649, by Messrs. J. B. Taylor, C. A. Perkins, C. H. 
Sharp and A. E. Kennelly. 

Range of speed obtained with ordinary stroboscopic fork. 
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NOTE ON A SIMPLE DEVICE FOR FINDING THE SLIP OF AN INDUCTION MOTOR 
Charles A. Perkins Vol. xxiv—1905, pp. 879-880 


Description of device. 


D. INSTRUMENT TRANSFORMERS 


THE CURRENT TRANSFORMER 
Kenneth L. Curtis Vol. xxv—1906, pp. 715-726 


Method of predetermining the performance of series transformer from 
tests of exciting current and internal losses. Method of measuring small 
inductances. 

Discussion, pp. 727-734, by Mr. L. T. Robinson. 

Testing of series transformer for ratio and phase angle. Oscillograms 
of exciting current of series transformers. 


. 


ELECTRICAL MEASUREMENTS ON CIRCUITS REQUIRING CURRENT AND 
POTENTIAL TRANSFORMERS 


L. T. Robinson Vol. xxxviii—1909, pp. 1005-1039 

Theoretical discussion of the effects of instrument transformers on the 
accuracy of ammeter and wattmeter measurements, together with tables 
of correction factors for phase angle error in power measurements. 
Theory of operation of series transformer showing effects of variation in 
frequency, secondary impedance, line current, power-factor and wave 
form. Description of methods of testing series and shunt instrument 
transformers with ratio and phase angle performance curves from actual 
test. 

Discussion, pp. 1040-1052, by Messrs. C. H. Sharp, M. G. Lloyd, L. W. 
Chubb, J. Dalemont, Albert F. Ganz and L. T. Robinson. 

Methods of measuring ratio and phase angle of current transformers 
and correction factor for instrument transformers in polyphase measure- 
ments. 


SOME RECENT DEVELOPMENTS IN EXACT ALTERNATING-CURRENT 
MEASUREMENTS 


Clayton H. Sharp and William W. Crawford Vol. xxix—1910, pp. 1517-1541 

Description of design and construction of various precision devices— 
synchronous reversing key, adjustable mutual inductance, phase shifter 
and heavy current non-inductive shunt—showing their application in the 
accurate measurement of ratio and phase angle of series and shunt instru- 
ment transformers and in an alternating-current potentiometer. 

Discussion, pp. 1542-1552, by Messrs. V. Karapetoff, L. T. Robinson, 
W. H. Pratt, C. P. Steinmetz, Clayton H. Sharp and William W. 
Crawford. 

General remarks on precision measurements of alternating-current 
quantities. Description of a water-cooled electrodynamometer, also of a 
method of measuring very high frequency alternating current. 


4. DIELECTRICS AND DIELECTRIC PHENOMENA 


STATIC STRAINS IN HIGH-TENSION CIRCUITS AND THE 
PROTECTION OF APPARATUS 


Percy H. Thomas Vol. xix—1902, pp. 213-264 

Discussion of the nature, causes and effects of disturbances of the 
potential in a transmission system, such as occur when switches are 
opened or closed, grounds, short circuits, etc. Description of the mode 
of operation of the static interrupter and the spark gap lightning arrester 
with series and shunt resistors. Experimental study of the effects of 
static disturbances and the degree of protection afforded by choke coils 
and static interrupters. Description of mechanical model for demon- 
strating the travel of waves over a transmission line. 

Discussion, pp. 265-276, by Messrs. C. P. Steinmetz, F. O. Blackwell, 
H. W. Fisher, Philip Torchio, P. H. Thomas and B. A. Behrend. 

Results of investigation of needle gap, showing the effect of sharpness 
on sparking distance; also results of experimental investigation of high- 
tension transmission line, showing the effects of switching with oil and 
air-break switches. Mathematical study of distribution of potential stress 
in model as to time and distance measured from time and position of 
application. 


ENERGY LOSS IN COMMERCIAL INSULATING MATERIALS WHEN SUBJECTED TO 
HIGH-POTENTIAL STRAINS 


Charles Edward Skinner Vol. xix—1902, pp. 1047-1062 

Experimental study of energy losses in dielectrics, showing the effects 
of variation in voltage, temperature, moisture and frequency. The exact 
nature of the dielectric not given. Test of energy losses in 5,000-kilowatt 
engine type alternator of Manhattan Railway Company. 

Discussion (including that of paper by Percy H. Thomas on “The Func- 
tion of Shunt and Series Resistance in Lightning Arresters,’ and paper 
by Miles Walker on “Electrostatic Wattmeter in Commercial Measure- 
ments”), pp. 1063-1073,, by Messrs. Edw. L. Nichols, Chas. F. Hopewell, 
Chas. E. Skinner, W. S. Andrews, F. A. C. Perrine, Elihu Thompson, 
William Maver, Jr., P. B. Woodworth, C. P. Steinmetz and P. H. Thomas. 
Observed dielectric strength of mica under oil. Electrolytic conduction 
in cablé insulation. Effect of moisture on dielectric strength of oil. Gen- 
eral remarks on lightning arresters. 


SOME RECOMMENDATIONS CONCERNING ELECTRICAL AND MECHANICAL SPECIFICA- 
TIONS OF TROLLEY INSULATORS 


Samuel Sheldon & John D. Keiley Vol. xxii—1903, pp. 231-239 

Description of methods and results of testing strain insulators for 

tensile strength, breakdown e.m.f., insulation resistance and determina- 

tion of maximum working temperature for round top trolley suspension 
2 
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insulators. Specifications for various forms of insulators for overhead 
trolley construction. : 

Discussion, pp. 240-242, by Messrs. Joseph Sachs, Ralph D. Mershon and 
Samuel Sheldon. 

Recommendations for standard railway insulator specifications. Altec- 
nating current vs direct current for testing insulators for use on direct 
current circuits. 


THE TESTING OF ELECTRICAL APPARATUS FOR DIELECTRIC STRENGTH 
P. H. Thomas Vol. xxii—1903, pp. 353-360 

Brief discussion of the difficulties and dangers of testing dielectrics, 
followed by a list of precautions and general recommendations for making 
such tests. 

Discussion, pp. 361-371, by Messrs. L. A. Hawkins, M. H. Gerry, Jr., 
H. G. Stott, J. S. Peck, P. M. Lincoln, Gano S. Dunn, P. H. Thomas, 
W. L. Waters, C. E. Skinner, Ralph D. Mershon, A. S. Langsdorf, Henry 
Pikler, Louis Bell and P. G. Gossler. 

General discussion of dielectric testing; methods of voltage application 
and measurement; duration of test; effect of fatigue; choice of value 
of test voltage, etc. Wave distortion due to resistor in series with trans- 
former. Experience with overhead grounded wire. 


ELECTRIC CABLES FOR HIGH VOLTAGE SERVICE 
Henry W. Fisher Vol. xxii—1903, pp. 417-420 
Brief discussion of requirements to be met in the manufacture, installa- 
tion and operation of rubber and paper insulated cables. 
Discussion, incorporated with that of paper by H. G. Stott on “The 
Use of Automatic Means for Disconnecting Disabled Apparatus.” 


THE CONDUCTIVITY OF THE ATMOSPHERE AT HIGH VOLTAGES 
Harris J. Ryan Vol. xxiii—1904, pp. 101-134 

Analytical discussion of corona phenomena, reviewing previous experi- 
ments of the author and others, followed by account of experimental 
investigation of corona losses in the laboratory with a cathode tube wave 
tracer, showing effects of conductor dimensions and atmospheric. condi- 
tions upon critical voltage, all of which are expressed in equation for 
critical e. m. f. 

Discussion, pp. 135-145 and 168-170, by Messrs. C. F. Scott, Samuel 
Sheldon, Harold B. Smith, P. H. Thomas, Harris J. Ryan, P. M. Lincoln, 
G. T. Hanchett, Elihu Thomson, Ralph D. Mershon, S. M. Kintner, H. W. 
Fisher, W. A. Blanck and C. E. Freeman. 

General remarks on losses to atmosphere at high e. m. f’s., with special 
reference to the critical e.m.f. and the factors which affect it. Difficul- 
ties in measuring very high e. m. f’s. 
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TERMINALS AND BUSHINGS FOR HIGH-PRESSURE TRANSFORMERS 

Walter S. Moody : Vol. xxiii—1904, pp. 225-230 

Location, arrangement and insulation of transformer terminals. 

Discussion, pp. 23-235, by Messrs. Ralph D. Mershon, C. E. Skinner, 
Irving A. Taylor, N. M. Snyder, A. C. Pratt. 

General remarks on transformer terminals and terminal bushings. Weak 
spots in construction of transformer terminals, taps and bushings. Bush- 
ing treated as a condenser. 


DATA RELATING TO ELECTRIC CONDUCTORS AND CABLES 

H. W. Fisher Vol. xxiv—1905, pp. 397-414 

Experimental study of the safe current-carrying capacity of insulated 
wires and cables. Effect of steel strands on cable impedance and method 
of overcoming it. Table of reactances for different sizes of wire and 
cables at different spacings. Tests of variation of insulation resistance 
and electrostatic capacity with temperature and of the heating: of- cables 
in ducts. 

Discussion, pp. 415-419, by Messrs. H. G. Stott, C. W. Rice, C. O. Mail- 
loux, Charles P. Steinmetz and H. W. Fisher. 

Conditions under which high-reactance cable is desirable. 


STANDARDIZING RUBBER-COVERED WIRES AND CABLES 

John Langan Vol. xxv—1906 pp. 191-204 

Protest against potential test as a criterion of insulation. Character- 
istics and properties of different grades of rubber, with instructions for 
easily determining the quality of rubber insulation. Suggested specifica- 
tions for rubber-covered wires. 

Discussion, incorporated with paper by Wallace S. Clark on “Comments 
on Present Underground Cable Practice.” ; 


: COMMENTS ON PRESENT UNDERGROUND CABLE PRACTICE 
Wallace S. Clark Vol. xxv—1906, pp. 205-213 

Notes on electrolysis troubles with the low-tension cables. Effect of 
grounding sheath. Properties of insulation, tests of durability and record 
of operation of 11,000-volt 25-cycle rubber-covered leaded cables. Speci- 
fications of Rubber-Covered Wire Engineers’ Association for 30 per cent. 
rubber compound. 

Discussion (included with paper by John Langan on “Standardizing 
Rubber-Covered Wires and Cables”), pp. 214-239, by Messrs. Tal, ANE 
Fisher, H. G. Stott, Wallace D. Clark, John Langan, Philip Torchio, 
A. E. Kennelly, E. W. Stevenson, Townsend Wolcott, Durand Woodman, 
William McClellan, J. B. Taylor, C. F. Scott, S. S. Wheeler, Dugald C. 
Jackson, F. R. Cutcheon, J. H. Schumacher, H. J. Gille, John Pearson 


and E. H. Scofield. 
General discussion of the requirements of rubber insulation and the 
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methods of fixing and testing them. Results of tests on rubber insulated 
wires showing effect of percentage of Para on the performance charac- 
teristics under different conditions and indicating the method of deter- 
mining the quality of insulation. 


THE HEATING OF COPPER WIRES BY ELECTRIC CURRENTS 
A. E. Kennelly & E. R. Shepard Vol. xxvi—1907, pp. 969-995 
Experimental investigation of the heating of wires under various con- 
ditions of cooling by thermal conduction—through insulation, sand, water, 
and molding. Much data on thermal resistivity of insulation materials, 
wood and various soils. Graphical diagrams of the current carrying 
capacity of different sized wires under the various conditions. 
No discussion. 


POWER-FACTOR, ALTERNATING-CURRENT INDUCTIVE CAPACITY, CHEMICAL AND 
OTHER TESTS OF RUBBER-COVERED WIRES OF 
DIFFERENT MANUFACTURERS 


Henry W. Fisher Vol. xxvi—1907, pp. 997-1020 

Experimental investigation tending to show the relations that exist 
between the chemical composition of the rubber compound and the elec- 
trical properties of the wire—breakdown e.m.f.; insulation resistance; 
capacity; power-factor, and dielectric loss. Full results and test data are 
given in form of tables and graphical charts. 

Discussion, pp. 1021-1025, by Messrs. Henry W. Fisher, Charles P. 
Steinmetz, E. W. Stevenson and Henry G. Stott. 

General remarks on dielectric properties of cables. 


HIGH-VOLTAGE MEASUREMENTS AT NIAGARA 
Ralph D. Mershon Vol. xxvii—1908, pp. 845-903 

Detailed account of tests on high-tension lines, covering the losses of 
line to atmosphere by corona, leakage over insulators, etc., with various 
spacings, conductor diameters, frequencies and atmospheric conditions; 
also the effect of the various factors in the occurrence of the critical 
voltage. Most data is presented in graphic form. In conclusion there 
are 22 items that have a distinct bearing upon the operation of very high- 
tension lines, and which have been deduced from the results of these 
tests and those made at Telluride and by Professor Ryan. 

Discussion, pp. 904-929, by Messrs. Henry Doherty, Elihu Thomson, 
Samuel Sheldon, Henry Floy, Chas. P. Steinmetz, Percy H. Thomas, 
P. M. Lincoln, Carl Hering, Chas. F. Scott, A. E. Kennelly, W. I,. 
Waters and N. M. Snyder. 

General discussion of line and insulator losses at high tension. Defini- 
tion of critical point and explanation of physical meaning of relation 


between atmospheric losses and vapor product. Analysis of insulator 
losses. 
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THE TESTING OF HIGH-VOLTAGE LINE INSULATORS 
C. E. Skinner Vol. xxvii—1908, pp. 945-951 

Proposed specifications for routine and design testing of high-tension 
line insulators. 

Discussion, pp. 952-958, by Messrs. Percy H. Thomas, Ralph D. Mer- 
shon, Clayton H. Sharp, E. M. Hewlett, Chas. P. Steinmetz, C. E. Skinner 
and N. J. Neall. 

General remarks on insulator test specifications, with special reference 
to methods of making the rain test. 


CONDENSER TYPE OF INSULATION FOR HIGH-TENSION TERMINALS 
A. B. Reynders Vol. xxviii—1909, pp. 209-220 

Theory, construction and tests of special form of high-tension terminal 
bushing built with alternate layers of metal foil and insulation. 

Discussion (including that of K. C. Randall’s paper on “High-Tension 
Transformers and Protective and Controlling Apparatus for Outdoor 
Installation”), pp. 221-268, by Messrs. W. S. Moody, Percy H. Thomas, 
David B. Rushmore, Paul M. Lincoln, E. M. Hewlett, S. Piek, Guido 
Semenza, A. E. Kennelly, J. S. Peck, Ralph D. Mershon, W. S. Franklin, 
N. J. Neall, G. Faccioli, C. L. de Muralt, V. D. Moody, M. W. Franklin, 
K. C. Reynders, Ralph W. Pope, F. G. Baum, O. S. Lyford, Jr., Carl 
Schwartz, J B. Whitehead, John J. Frank, W. L. Waters, L. L.. Perry, 
J. N. Kelman, August H. Kruesi and D. Kos. 

General discussion of the advisability of using outdoor transformer 
and switching stations. Experience with outdoor high-tension apparatus. 
Theory and calculation of condenser type bushings. Construction of oil 
and asphalt filled insulating bushings. 


CORONA PHENOMENA IN AIR AND OIL AND THEIR RELATION TO 
TRANSFORMER DESIGN 


W. S. Moody and G. Faccioli Vol. xxviii—1909, pp. 769-798 
_ Theoretical and experimental investigation of corona formation in appa- 
ratus of limited dimensions in air and in oil, showing the effect of char- 
acter of surface, insulating masses, conductor masses, dimensions of con- 
ductor, etc. : 

Discussion, pp. 799-804, by Messrs. John B. Whitehead, J. C. Lincoln, 
Ralph D. Mershon, S. B. Charters, Jr., W. S. Moody and Harris J. Ryan. 

Dielectric strength and conducting character of air. Mechanical strains 
due to corona under oil. Description of Ryan’s corona voltmeter. 


THE APPLICATION OF PORCELAIN TO STRAIN INSULATORS 
W. H. Kempton Vol. xxix—1910, pp. 967-974 
Brief account of tests on several different types of strain insulators, 
giving the utlimate shearing, tensile and compressive stresses. 
Discussion, incorporated with that of paper by W. N. Smith on “Electric 
Railway Catenary Trolley Construction.” 
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DISRUPTIVE STRENGTH WITH TRANSIENT VOLTAGES 

Joseph L. R. Hayden and Charles P. Stienmetz Vol. xxix —1910, pp. 1125-1158 

Account of experimental investigation of the effects of time and energy 
on the dielectric strength of air and oil. Full description of the method 
of testing and analysis of results. Characteristic curves of the dielectric 
strength of air and oil with different shaped electrodes, showing effect 
of duration of stress and of the energy behind the stress. Empirical 
equations. 

Discussion, incorporated with that of H. W. Tobey’s paper on “Dielec- 
tric Strength of Oil.” 


THE ELECTRIC STRENGTH OF AIR 

J. B. Whitehead Vol. xxix—i910, pp. 1159-1187 

Description and discussion of an experimental investigation of the 
dielectric strength of air and the formation of corona around cylindrical 
conductors, showing effects of temperature, pressure, and dimensions and 
material of the wire in dielectric strength of air. Description of a new 
and very accurate method of testing dielectric strength of air about con- 
ductors. Bibliography. 

Discussion, incorporated with that of H. W. Tobey’s paper on “Dielec- 
tric Strength of Oil.” 


DIELECTRIC STRENGTH OF OIL 
H. W. Tobey Vol. xxix—1910, pp. 1189-1207 

Description of the properties of insulating oils and methods of testing 
and handling such oils. Tests showing effects of form of electrode, tem- 
perature and moisture on dielectric strength of oils, with characteristic 
curves. Analytical and experimental study of methods of drying and 
filtering oil. 

Discussion (including that of paper by Messrs. Joseph L. R. Hayden and 
Charles P. Steinmetz on “Disruptive Strength with Transient Voltages,” 
and Mr. J. B. Whitehead’s paper on “The Electric Strength of Air’), 
pp. 1208-1232, by Messrs. D. B. Rushmore, V. Karapetoff, Percy H. 
Thomas, A. E. Kennelly, W. H. Pratt, E. E. F. Creighton, J. C. Lincoln, 
Charles F. Scott, Harris J. Ryan, R. D. Mershon, C. P. Steinmetz, John 
B. Whitehead and M. A. de Chatelain. 

General comments on the results of the tests, with various suggested 
explanations of the phenomena of corona, and relation of diameter of 
the conductor and other factors to the apparent dielectric strength of air. 


POTENTIAL STRESSES IN DIELECTRICS 
Harold S. Osborne Vol. xxix—1910, pp. 1553-1581 
General résumé of work done in developing graded insulation for 
cables with derivation of formulas and construction of various sets of 
curves from which the best designs for graded cables can be read directly. 
Analytical discussion of phenomena immediately preceding dielectric 
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breakdown—corona in solid dielectrics—giving opinions of many eminent 
authorities, followed by a suggested explanation which is checked by 
tests. Bibliography. 

Discussion, pp. 1582-1624, by Messrs. J. B. Whitehead, Milton Franklin, 
A. E. Kennelly, W. S. Franklin, W. I. Middleton, Henry A. Morss, R. W. 
Atkinson, H. W. Fisher, Percy Thomas, C. J. Fechheimer, G. I. Rhodes, 
Armin Henry Pikler, C. P. Steinmetz, C. O. Mailloux, Tracy D. Waring, 
William A. Del Mar and H. S. Osborne. 

General discussion of graded insulation as applied to cables, generators 
and transformers, and also of the phenomena that precede breakdown in 
solid dielectrics. Formulas and experimental results bearing on the 
design of insulation. Effect of grading on the maximum safe kilowatt 


capacity of cables. 
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LOCATING FAULTS IN UNDERGROUND DISTRIBUTION SYSTEMS 
Henry G. Stott Vol. xviii—1901, pp. 829-833 
Description of a compass method for quickly and accurately locating 
faults in power cables through which periodically reversed current is sent. 
Working drawings of the current reverser. 
Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 


SUBMARINE CABLE TESTING IN THE SIGNAL CORPS U. S. ARMY 
Vol. xix—1902, pp. 685-695 
General description of the electrical and mechanical specifications for 
Signal Corps cable and the tests which it must undergo. Change of 
insulation resistance with temperature treated in detail, and a chart given 
for reducing resistances to standard temperatures. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


THE OPERATION AND MAINTENANCE OF HIGH-TENSION UNDERGROUND SYSTEM 
Philip Torchio Vol. xxii—1903, pp. 421-425 
Brief remarks on the general subject. Record of cable troubles on 
The New York Edison Company lines. Connections of apparatus for 
breaking down defective insulation. 
Discussion, incorporated with that of paper by H. G. Stott on “The Use 
of Automatic Means for Disconnecting Disabled Apparatus.” 


THE ELECTRICAL CONDUCTIVITY OF COMMERCIAL COPPER 
Lawrence Addicks Vol. xxii—1903, pp. 695-702 
Experimental study of the relation between chemical composition, 
mechanical strength, physical structure and conductivity of copper. 
Discussion, p. 703, by Messrs. B. J. Arnold and F. J. Newbury. 
Properties of standard copper conductors. 


SAFETY DEVICES IN CENTRAL STATIONS AND SUBSTATIONS 
Philip Torchio Vol. xxi—1903, pp. 417-423 
Itemized list of expedients to be employed in large central station 
system to insure the maximum degree of reliability of service. 
Discussion, incorporated with that of paper by Peter Junkersfeld on 
“Multiple Versus Independent Operation of Units and Central Stations.” 


PROTECTION OF CABLES FROM ARCS DUE TO THE FAILURE OF ADJACENT CABLES 
W. G. Carlton Vol. xxiii—1904, pp. 471-474 


Description of methods of isolating and fire-proofing cables in man- 
holes. 
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Discussion, pp. 475-470, by Messrs. Ralph D. Mershon, W. F. Wells, 
H. C. Wirt, W. G. Carlton, H. B. Alverson, E. M. Lake, A. M. Hunt 
and J. W. F. Blizard. 

General remarks on the protection of high-tension cables in manholes 
and in power houses. Formulas for fire-proof coverings. 


HIGH-POWER SURGES IN ELECTRIC DISTRIBUTION SYSTEMS 
OF GREAT MAGNITUDE 


Charles P. Steinmetz Vol. xxiv—1905, pp. 297-315 

Theoretical and mathematical investigation of high-power surge in 
Manhattan Railway cable distribution system. 

Discussion, incorporated with paper by Percy H. Thomas on “An 
Experimental Study of the Rise of Potential on Commercial Transmis- 
sion Lines Due to Static Disturbances caused by Switching, Ground- 
ing, Etc.” 


DATA RELATING TO ELECTRIC CONDUCTORS AND CABLES 

H. W. Fisher Vol. xxiv—1905, pp. 397-414 

Experimental study of the safe current-carrying capacity of insulated 
wires and cables. Effect of steel strands on cable impedance and method 
of overcoming it. Table of reactances for different sizes of wire and 
cables at different spacings. ‘Tests of variation of insulation resistance 
and electrostatic capacity with temperature and of the heating of cables 
in ducts. 

Discussion, pp. 415-419, by Messrs. H. G. Stott, C. W. Rice, C. O. 
Mailloux, Charles P. Steinmetz and H. W. Fisher. 

Conditions under which high-reactance cable is desirable. 


STANDARDIZING RUBBER-COVERED WIRES AND CABLES 

John Langan Vol. xxv—1906, pp. 191-204 

Protest against potential test as a criterion of insulation. Character- 
istics and properties of different grades of rubber, with instructions for 
easily determining the quality of rubber insulation. Suggested specifica- 
tions for rubber-covered wires. 

Discussion, incorporated with paper by Wallace S. Clark on “Comments 
on Present Underground Cable Practice.” 


COMMENTS ON PRESENT UNDERGROUND CABLE PRACTICE 

Wallace S. Clark Vol. xxv—1906, pp. 205-213 

Notes on electrolysis troubles with the low-tension cables. Effect of 
grounding sheath. Properties of insulation, tests of durability and record 
of operation of 11,000-volt 25-cycle rubber-covered leaded cables. Speci- 
fications of Rubber Covered Wire Engineers’ Association for 30 per cent. 
rubber compound. 

Discussion (included with paper by John Langan on “Standardizing 
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Rubber Covered Wires and Cables”), pp. 214-230, by Messrs. H. W. 
Fisher, H. G. Stott, Wallace D. Clark, John Langan, Philip Torchio, 
A. E. Kennelly, E. W. Stevenson, Townsend Wolcott, Durand Woodman, 
William McClellan, J. B. Taylor, C. F. Scott, S. S. Wheeler, Dugald C. 
Jackson, F. R. Cutcheon, J. H. Schumacher, H. J. Gille, John Pearson 
and E. H. Scofield. 

General discussion of the requirements of rubber insulation and the 
methods of fixing and testing them. Results of tests on rubber insulated 
wires showing effect of percentage of Para on the performance charac- 
teristics under different conditions and indicating the method of deter- 
mining the quality of insulation. 


UNDERGROUND TRANSMISSION AND DISTRIBUTION OF ELECTRICAL ENERGY 
Charles E. Phelps Vol. xxvi—1907, pp. 25-30 

Classification of cable faults, followed by seven-year record of the per- 
formance of various kinds of power, telephone and telegraph cables. 
Brief analytical discussion of the causes and remedies for these various 
faults. 

No discussion. 


CONSTANTS OF CABLES AND MAGNETIC CONDUCTORS 

Emst J. Berg Vol. xxvi—1907, pp. 555-568 

Derivation of equations for inductance and capacity of parallel con- 
ductors, followed by an analysis of single-conductor cable performance 
under various conditions. Estimated effective resistance and reactance 
with grounded and ungrounded sheath and with iron armor; also esti- 
mated effective resistance of iron wire and cable. 

Discussion, p. 926, by Mr. W. A. Del Mar. 

Exact formula for inductance of parallel wires. 


THE HEATING OF COPPER WIRES BY ELECTRIC CURRENTS 
A. E. Kennelly and E. R. Shepard Vol. xxvi—1907, pp. 969-995 
Experimental investigation of the heating of wires under various con- 
ditions of cooling by thermal conduction—through insulation, sand, water 
and molding. Much data on thermal resistivity of insulation materials, 
wood and various soils. Graphical diagrams of the current carrying 
capacity of different sized wires under the various conditions. 
No discussion. 


POWER-FACTOR, ALTERNATING-CURRENT INDUCTIVE CAPACITY, CHEMICAL, AND 
OTHER TESTS OF RUBBER-COVERED WIRES OF DIFFERENT MANUFACTURERS 


Henry W. Fisher Vol. xxvi—1907, pp. 997-1020 

Experimental investigation tending to show the relations that exist 
between the chemical composition of the rubber compound and the elec- 
trical properties of the wire—breakdown e.m.f., insulation resistance, 
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capacity, power-factor, and dielectric loss. Full results and test data are 
given in form of tables and graphical charts. 

Discussion, pp. ‘1021-1025, by Messrs. Henry W. Fisher, Charles P. 
Steinmetz, E. W. Stevenson and Henry G. Stott. 

General remarks on dielectric properties of cables. 


CONDUCTOR RAIL MEASUREMENTS 
S. B. Fortenbaugh Vol. xxvii—1908, pp. 1215-1229 
Results of tests on Metropolitan District Railway third and fourth rail 
conductors, giving leakage and insulation difficulties under various con- 
ditions of service; also complete data on resistance tests made on con- 
ductor rails. 
No discussion. 


HIGH-POTENTIAL UNDERGROUND TRANSMISSION 
P. Junkersfeld and E. 0. Schweitzer Vol. xxvii—1908, pp. 1499-1527 

Description of the underground cable system of the Commonwealth 
Edison Company of Chicago with records of its performance and results 
of experiments to determine the magnitude and frequency of occurrence 
of potential rises in the system. 

Discussion, pp. 1528-1569, by Messrs. L. A. Ferguson, Charles H. Merz, 
H. W. Fisher, H. G. Stott, E. J. Berg, Wallace S. Clark, Alex Dow, 
Warren Partridge, E. E. F. Creighton, L. T. Robinson, Henry Floy, 
John W. Lieb, Jr., Philip Torchio, Charles P. Steinmetz, E. O. Schweitzer, 
Peter Junkersfeld, Ralph D. Mershon, H. W. Peck, A. E. Kennelly, N. J. 
Neall, L. L. Elden, M. V. Ayres, G. W. Palmer, Jr., and Dugald CG 
Jackson. 

Cable experience of various large central stations and transmission 
companies. 


THE CONVECTION OF HEAT FROM SMALL COPPER WIRES 
A. E. Kennelly, C. A. Wright and J. S. Bylevelt Vol. xxviii—1909, pp. 363-393 
Experimental investigation of convection from wires—varying diam- 
eter, air pressure and wind velocity. 
Discussion, pp. 394-397, by Messrs. V. Karapetoff, Charles P. Stein- 
metz, Charles F. Scott, Paul M. Lincoln and A. E. Kennelly. 
Remarks on nomenclature for absolute units. 


RESISTANCE AND REACTANCE OF ARMORED CABLES 
J. B. Whitehead Vol. xxviii—1909, pp. 737-746 
Calculation and tests of effective impedance and reactance of single and 
double-conductor iron and copper-armored cable under various conditions 
of current density, spacing, interconnection of armor and sheathing, etc. 
Discussion, incorporated with that of Mr. H. W. Fisher’s paper on 
“Tosses, Induced Volts and Amperes in Armor and Lead Cover of 


Cables.” 
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LOSSESS, INDUCED VOLTS AND AMPERES IN ARMOR AND LEAD COVER OF CABLES 
H. W. Fisher Vol. xxviii—1909, pp. 747-765 

Tests of impedance, reactance, resistance and induced current and 
volts in the sheath and armor of single-conductor iron-armored, copper- 
armored and steel-tape armored cables, showing the effect of spacing, 
current density, cross-bonding of sheath and armor, etc. Graphical 
method of calculating the performance of such cables. 

Discussion, pp. 766-767, including the discussion of Mr. J. B. White- 
head’s paper on “Resistance and Reactance of Armored Cables,” by 
Messrs. Ralph D. Mershon, H. W. Fisher, John B. Whitehead and Charles 
P. Steinmetz. 

General discussion of the advisability of using single-conductor cables 
in alternating-current power transmission. 


POTENTIAL STRESSES IN DIELECTRICS 
Harold S. Osborne Vol. xxix—1910, pp. 1553-1581 

General résumé of work done in developing graded insulation for cables 
with derivation of formulas and construction of various sets of curves 
from which the best designs for graded cables can be read directly. 
Analytical discussion of phenomena immediately preceding dielectric 
breakdown—corona on solid dielectrics—giving opinions of many eminent 
authorities, followed by a suggested explanation which is checked by tests. 
Bibliography. 

Discussion, pp. 1582-1624, by Messrs. J. B. Whitehead, Milton Franklin, 
A. E. Kennelly, W. S. Franklin, W. I. Middleton, Henry A. Morss, R. W. 
Atkinson, H. W. Fisher, Percy Thomas, C. J. Fechheimer, G. I. Rhodes, 
Armin Henry Pikler, C. P. Steinmetz, C. O. Mailloux, Tracy D. Waring, 
William A. Del Mar and H. S. Osborne. 

General discussion of graded insulation as applied to cables, generators 
and transformers, and also of the phenomena that precede breakdown in 
solid dielectrics. Formulas and experimental results bearing on the design 
of insulation. Effect of grading on the maximum safe kilowatt capacity 
of cables. 


6. MAGNETIC PROPERTIES AND TESTING OF IRON 


THE FACTORS WHICH AFFECT THE ENERGY LOSSES IN ARMATURE CORES 
J. Walter Esterline and C. E. Reid Vol. xxii—1903, pp. 445-460 

Description of apparatus for experimental investigation of armature 
core losses. Analysis of core losses and results of tests showing effect 
of teeth, core section, solid poles, laminated poles and other factors on 
such losses. 

Discussion, pp. 461-466, by Messrs. J. W. Esterline, Henry Pickler, 
W. E. Goldsborough, W. S. Franklin, Leonard Wilson, C. O. Mailloux 
and A. E. Kennelly. 

Effect of number of poles and of pole arc upon armature core losses. 


MAGNETIC PROPERTIES OF ELECTROLYTIC IRON 
F. C. Burgess and A. Hoyt Taylor Vol. xxv—1906, pp. 459-465 

Some chemical and physical properties of electrolytic iron. Method and 
results of step by step magnetization and hysteresis tests. 

Discussion, pp. 466-471, by Messrs, E. F. Northrup, D. C. Jackson, Chas. 
F. Scott, W. L. R. Emmett, C. P. Steinmetz, C. F. Burgess and R. A. 
Fessenden. 

Magnetic alloys that do not contain iron. 


THE EFFECT OF IRON IN DISTORTING ALTERNATING-CURRENT WAVE FORM 
Frederick Bedell and Elbert B. Tuttle Vol. xxv—1906, pp. 671-691 

Theoretical investigation of the relation between the third harmonic 
introduced by iron in the exciting current and the hysteresis loop. Also, 
an exposition of the relation between the area of the hysteresis loop and 
the angle of hysteresis advance. 

Discussion, pp. 692-714, by Messrs. Chas. P. Steinmetz, Philip Torchio, 
W. S. Franklin, Frederick Bedell, Harold Pender, A. Henry Pikler, 5. P. 
Grace, H. B. Tuttle, S. N. Kintner and A. W. Copley. 

Full discussion of wave distortion due to iron, showing that other har- 
monics than the third modify Professor Bedell’s conclusions. References 
to early work of Huguet, Froelich, Kennelly, Gerosa, Finzi, Eickemeyer 
and Steinmetz. 

Effect of wave distortion with different polyphase transformer connec- 
tions. Derivation of the parabolic law of magnetic induction. Oscillo- 
grams of induced e.m.f. showing effect of primary impedance on wave 
form in core loss tests and in transformers. 


THE TESTING OF TRANSFORMER STEEL 
M. G. Lloyd and J. V. S. Fisher Vol. xxviii—1909, pp. 439-467 
Conditions and requirements of the wattmeter method of core-loss test- 
ing, with description of Bureau of Standards modification of Epstein 
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apparatus. Analysis of core losses and results of tests on large variety 
of transformer steels. 

Discussion, pp. 468-473, by Messrs. L. T. Robinson, V. Karapetoff, C. E. 
Skinner, J. C. Lincoln, Clayton H. Sharp, Andrew Pinkerton, E. E. F. 
Creighton and M. G. Lloyd. 

Discussion of the relative value of Bureau of Standards method and 
the Epstein method for commercial testing. Relation of magnetizing 
current to transformer regulation. 


CALCULATION OF IRON LOSSES IN DYNAMO ELECTRIC MACHINERY 
I. E. Hanssen Vol. xxviii—-1909, pp. 993-1001 
Experimental study of stream lines in various types of armatures, with 
a simple method for pre-determining the total iron loss. 
Discussion, pp. 1002-1004, by Messrs. R. E. Hellmund, A. E. Averett, 
V. Karapetoff and I. E. Hanssen. 
Remarks on the accuracy of the author’s method. 


POLE-FACE LOSSES 
C. A. Adams, A. C. Lanier, C. C. Pope and C. 0. Schooley Vol. xxviii—1909, pp. 1133-1156 
Theoretical and experimental investigation of pole-face losses, estab- 
lishing quantitative relations between such losses and the principal vari- 
ables for both solid and laminated pole shoes. Comparison of calcu- 
lated losses with test values. 
No discussion. 


7. BATTERIES 


THE NEW EDISON STORAGE BATTERY 
Arthur E. Kennelly Vol, xviii—1901, pp. 219-230 

Description of the battery, its advantages and mechanical construction. 
Performance data obtained from Mr. Edison. 

Discussion, pp. 231-246, by Messrs. A. E. Kennelly, N. S. Keith, Charles 
P. Steinmetz, Robert McA. Lloyd, Carl Hering, C. O. Mailloux, H. G. 
Stott, Justus Entz, Charles J. Reed and H. E. Heath. 

Principal disadvantages of the nickel-iron cell. Further performance 
data. 


THE STORAGE BATTERY AS A FACTOR IN SPEED CONTROL 
H. P. Coho Vol. xx—1902, pp. 135-138 
Brief description of electric drive for Hoe printing press, using storage 
battery for multi-voltage. 
Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous Current Motors for Machine Tools.” 


POINT OF CUT-OFF IN A BATTERY DISCHARGE 

Carl Hering Vol. xix—1902, pp. 325-331 

Considerations which enter into the determination of proper point of 
cut-off of discharge for primary and secondary batteries. Graphical solu- 
tion. Typical discharge curves for constant current, constant resistance 
and constant power. 

Discussion, incorporated with that of paper by W. R. Whitney on 
“Colloids.” 


STORAGE-BATTERY INDUSTRIAL LOCOMOTIVES 

F. L. Sessions Vol. xxii—1903, pp. 109-123 

General discussion of storage-battery locomotives—their advantages; 
methods of operating the battery; calculation of battery rating for given 
service; motor control, etc. Tables for facilitating the calculation of 
storage-battery rating, with numerical example illustrating their use. 

Discussion, pp. 124-131, by Messrs. Edgar H. Berry, F. L. Sessions and 
Elmer A. Sperry. 

General remarks on storage-battery performance in industrial locomo- 
tive service, and criticisms of author’s tables. 


THE STORAGE-BATTERY IN SUBSTATIONS 
W. E. Goldsborough and P. E. Fansler Vol. xxvii—1909, pp. 243-277 
Description of Indiana Union Traction Company distribution system. 
Account and results of tests showing the efficiency of the various parts 
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of the system, the performance and requirements of storage batteries in 
sub-stations. Graphic records of battery performance, 

Discussion, incorporated with that of paper by Clarence Renshaw on 
“Some Notes on the Operation of Railway Motors in Service.” 


THE COMPARATIVE BEHAVIOR OF FLOATING AND BOOSTER-CONTROLLED 
BATTERIES ON FLUCTUATING LOADS 


Lamar Lyndon Vol. xxii—1903, 705-731 

Analysis of the performance of an electric railway plant with storage 
battery arranged in the following ways: Floating battery in station; 
floating battery on line; battery and booster on line; battery on the line 
and booster in the station. Numerical examples and comparison of the 
merits of different systems. 

Discussion, pp. 732-734, by Messrs. J. R. Appleton, J. L. Woodbridge, 
W. E. Goldsborough, J. W. Lieb, Jr., W. W. Donaldson, A. S$. Hubbard, 
F. L. Flanders and H. Etheridge. 

Lead batteries for high discharge rates. E.m.f. characteristic of Edison 
battery under rapid discharge. 


ON THE CALCULATION OF LINE BATTERIES 
W. E. Winship Vol. xxiii—1904, pp. 393-402 
Outline of method of determining the size and location of battery 
floating on railway distribution system under various conditions of service. 
Discussion, pp. 457-459, by Messrs. F. J. White, Lamar Lyndon and 
W. E. Winship. 
Practical importance of battery resistance in calculation of line batteries. 


APPLICATION OF STORAGE BATTERIES TO REGULATION OF ALTERNATING- 
CURRENT SYSTEMS 


J. L. Woodbridge Vol. xxvii—1908, pp. 987-1021 
Brief general discussion of the various types of service where storage 
batteries can be used to regulate the alternating-current load, including 
brief descriptions of some typical plants. Detailed description of the use 
of storage batteries with carbon regulator, split-pole converter and syn- 
chronizing exciter, with analysis of performance. Analysis and oscillo- 
grams of e.m.f. waves of three-part and two-part pole converters. A 
general solution for the e.m.f. wave form of two-part pole converter. 

Discussion (including paper by Comfort A. Adams on “Voltage Ratio 
in Synchronous Converters, with Special Reference to the Split-Pole 
Converter”), pp. 1022-1055, by Messrs. P. M. Lincoln, A. S. Hubbard, 
W. L. Waters, Chas. P. Steinmetz, J. L. Burnham, J. I.. Woodbridge and 
G. E. Brown. 

General discussion of the performance characteristics of the split-pole 
converter, with physical exposition of the method of varying the voltage 
ratio and its effect on armature reaction, heating and commutation. Data 
from tests in commercial operation. 
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THE APPLICATION OF STORAGE BATTERIES TO THE REGULATION OF THE ALTER- 
NATING-CURRENT LOAD AT THE PLANT OF THE INDIANA STEEL 
COMPANY, GARY, INDIANA 


J. Lester Woodbridge Vol. xxviii—1909, pp. 851-866 
Description, theory and results of batteries used in connection with split- 
pole converters and synchronous exciters for regulation of alternating- 
current circuits. 
Discussion, pp. 867-868, by Messrs. Edward Van Wagenen and J. L, 
Woodbridge. 


Characteristics of synchronous exciter. 


8. TRANSFORMERS 


THE TRANSFORMER FOR MEASURING LARGE DIRECT CURRENTS 
Harris J. Ryan Vol. xviii—1901, pp. 169-183 
Description of the theory of operation, the design and construction of 
the transformer. Account of tests demonstrating the degree of accuracy 
under various conditions, such as occur in testing switchboard instru- 
ments in place. 


Discussion, pp. 184-190, by Messrs. Geo. T. Hanchett, Gano S$. Dunn, 
Samuel Sheldon, A. E. Kennelly, C. O, Mailloux and Townsend Wolcott. 


Criticism of the method and answers thereto. 


Y AND A CONNECTION OF TRANSFORMERS 
F. 0. Blackwell Vol. xxii—1903, pp. 385-389 
Discussion of relative advantages of star and delta connection of trans- 
formers upon the construction of the transformers, the operation of 
transformers with neutral grounded, and rises of potential in star and 
T-connected transformers. 


Discussion, pp. 390-416, by Messrs. J. S. Peck, C. F. Scott, R. F. Hay- 
ward, M. H. Gerry, Jr., V. G. Converse, P. N. Nunn, P. H. Thomas, 
P. M. Lincoln, Peter Junkersfeld, A. L. Mudge, J. E. Woodbridge and 
Louis Bell. 


Comprehensive discussion of maximum possible strains with various 
single-phase and polyphase transformer connections for single and double 
transformations with grounded and ungrounded neutral. Dangers that 
may arise from operation with grounded neutral. Experience in opera- 
tion of high-tension system with and without grounded neutral. 


THE RELATIVE FIRE-RISK OF OIL AND AIR-BLAST TRANSFORMERS 

E. W. Rice, Jr. Vol. xxiii—1904, pp. 171-173 

Discussion, pp. 175-197, 236-238 and 246, by Messrs. F. A. C. Perrine, 
J. S. Peck, Calvert Townley, Ralph D. Mershon, C. E. Skinner, H. G. 
Stott, P. N. Nunn, P. M. Lincoln, C. L. de Muralt, O. S. Lyford, Jr., 
Howard Bayne, W. L. Waters, Irving A. Taylor, Norman T. Wilcox, 
A. C. Pratt, H. A. Lardner, H. F. Parshall, R. S. Kelsch, H. W. Tobey, 
William J. Hazard, E. P. Roberts, W. S. Moody, James Lyman, W. A. 
Blanck, P. Junkersfeld, G. N. Eastman, D. W. Roper, G. H. Lukes, W. G. 
Carlton, and J. W. Farley. 


General discussion of the relative fire hazard of air-blast and oil 
immersed transformers. Combustion and explosive properties of oil. 
Experience with fires involving oil immersed and air-blast transformers. 
Methods of installing transformers so as to reduce fire risk to a minimum. 


8 TRANSFORMERS 35 


TERMINALS AND BUSHINGS FOR HIGH-PRESSURE TRANSFORMERS 

Walter S. Moody Vol. xxiii—1904, pp. 225-230 

Location, arrangement and insulation of transformer terminals. 

Discussion, pp. 231-235, by Messrs. Ralph D. Mershon, C. E. Skinner, 
Irving A. Taylor, N. M. Snyder and A. C. Pratt. 

General remarks on transformer terminals and terminal bushings. 
Weak spots in construction of transformer terminals, taps and bushings. 
Bushing treated as a condenser. 


THE USE OF GROUND-SHIELDS IN TRANSFORMERS 
J. S. Peck Vol. xxiii—1904, pp. 553-554 
Description of the nature and purpose of the ground shield and list of 
objections to its use. 
Discussion, pp. 555-556, by Messrs. Ralph. D. Mershon, H. C. Wirt, 
C. E. Skinner, P. H. Thomas and W. L. Waters. 
Objections to ground shield. Advantages of grounded neutral. 


THE CURRENT TRANSFORMER 

Kenneth L. Curtis Vol. xxv—1906, pp. 715-726 

Method of predetermining the performance of series transformer from 
tests of exciting current and internal losses. Method of measuring small 
inductances. 

Discussion, pp. 727-734, by Mr. L. T. Robinson. 

Testing of series transformer for ratio and phase angle. Oscillograms 
of exciting current of series transformers. 


RELATIVE MERITS OF THREE-PHASE AND ONE-PHASE TRANSFORMERS 
H. W. Tobey Vol. xxvi—1907, pp. 813-815 
Brief general remarks. 
Discussion, incorporated with paper by John S. Peck on “Relative 
Advantages of One-Phase and Three-Phase Transformers.” 


RELATIVE ADVANTAGES OF ONE-PHASE AND THREE-PHASE TRANSFORMERS 
John S. Peck Vol. xxvi—1907, pp. 817-821 

Classification and discussion of relative advantages and disadvantages 
of three-phase and bank of three single-phase transformers. 

Discussion (including that of paper by H. W. Tobey on “Relative Merits 
of Three-Phase and One-Phase Transformers”), pp. 822-834, by Messrs. 
Peter Junkersfeld, R. F. Schuchardt, C. W. Stone, Walter S. Moody, 
W. B. Jackson, P. M. Lincoln, Edward A. Wagner, A. H. Pikler, E. N. 
Lake, H. B. Gear, A. S. McAllister, W. F. Lamme, K. C. Randall and 
D. L. Huntington. 

Experience with three-phase transformers. Relative advantages of 
shell and core-type three-phase transformers with regard to repairs. 
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FORCED-OIL AND FORCED-WATER CIRCULATION FOR COOLING OIL-INSULATED 
TRANSFORMERS 
Cc. C. Chesney Vol. xxvi—1907, pp. 835-839 

Brief description of forced-oil method of cooling transformers, giving 
the saving in cost. Diagram of piping connections. 

Discussion, pp. 837-850, by Messrs. C. W. Stone, W. S. Moody, A. Henry 
Pikler, W. B. Jackson, P. M. Lincoln, S. M. Kintner, A. H. Babcock, 
M. C. Canfield, G. Percy Cole, D. L. Huntington, W. F. Lamme, William 
McClellan, A. L. Mudge and Calvert Townley. 

Relative advantages of forced-water and forced-oil cooling. Charac- 
teristics of oil as a cooling agent. Illustrated description of forced-oil 
plant. 


CHOKE-COILS VERSUS EXTRA INSULATION ON THE END-WINDINGS OF 
TRANSFORMERS 

S. M. Kintner Vol. xxvi—1907, pp. 1169-1172 

Brief statement of the purpose of the choke-coil, followed by a list of 
advantages and disadvantages incident to its use, both inside and outside 
the transformer case. 

Discussion, incorporated with paper by H. W. Tobey on “Notes on 
Transformer Testing.” 


PROTECTION OF THE INTERNAL INSULATION OF A STATIC TRANSFORMER AGAINST 
HIGH-FREQUENCY STRAINS 
Walter S. Moody Vol. xxvi—1907, pp. 1173-1178 


Illustrated description of a method of protecting transformers by pro- 
viding extra insulation on the end turns and bringing out the taps from 
the center of the winding. 

Discussion, incorporated with paper by H. W. Tobey on “Notes on 
Transformer Testing.” 


NOTES ON TRANSFORMER TESTING 

H. W. Tobey Vol. xxvi—1907, pp. 1179-1189 

Brief general instructions for testing transformers so as to determine 
their chief characteristics—ratio, polarity, resistance, copper losses, core 
losses, exciting current, regulation, insulation, high potential and heating. 

Discussion (including that of paper by S. M. Kintner on “Choke-Coils 
Versus Extra Insulation on the End-Windings of Transformers,” and 
paper by Walter S. Moody on “Protection of the Internal Insulation of 
a Static Transformer Against High-Frequency Strains”), pp. 1190-1208, 
by Messrs. S. M. Kintner, A. H. Pikler, P. M. Lincoln, J. W. Fraser, 
W. N. Smith, Charles W. Stone, E. E. F. Creighton, William McClellan, 
W. S. Lee, R. P. Jackson, Charles P. Steinmetz, Ralph D. Mershon, 
D. B. Rushmore, W. LeRoy Emmet, O. S. Lyford, Jr., H. W. Buck, 
W. S. Moody, H. W. Tobey, E. J. Berg, B. C. Shipman, Frank G. Baum, 
A. C. Pratt, James Lyman and Farley Osgood. 
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General remarks on the protective value of choke coils, their location 
and insulation, and on the use of extra insulation on the end turns of 
transformers, either with or without choke coils. 


TESTS WITH ARCING GROUNDS AND CONNECTIONS 

Emst J. Berg Vol. xxvii—1908, pp. 741-751 

Account of tests with arcing grounds on transformers with single- 
phase and polyphase connections to study the effect of such grounds 
under various conditions and indicate the best methods of protecting 
transformers. 

Discussion, incorporated with paper by Percy H. Thomas on “Critical 
Study of Lightning Records on Taylor’s Falls Transmission Line.” 


A TRIGONOMETRIC METHOD FOR THE SOLUTION OF ALTERNATING- 
CURRENT PROBLEMS 


Harold Pender Vol. xxvii—1908, pp. 1397-1424 

Development of a short method for solving alternating-current prob- 
lems with examples of its application to single-phase and three-phase 
transmission lines, transformer and induction motors. ‘Tables of react- 
ance capacity, resistance and drop factors for use in such calculations. 

Discussion, pp. 1424-1427, by Messrs. Comfort A. Adams, W. A. Del Mar 
and L. W. Rosenthal. 

Magnitude of errors involved by this method when applied to trans- 
mission line calculations. 


HIGH-VOLTAGE TRANSFORMERS AND PROTECTIVE AND CONTROLLING 
APPARATUS FOR OUTDOOR INSTALLATION 

K. C. Randall Vol. xxviii—1909, pp. 189-207 

Description of types of apparatus, with estimates of relative costs of 
outdoor and indoor installations. Operation of outdoor transformer 
stations. 

Discussion, incorporated with that of A. B. Reynders’ paper on “Con- 
denser Type of Insulation for High-Tension Terminals.” 


CONDENSER TYPE OF INSULATION FOR HIGH-TENSION TERMINALS 

A. B. Reynders Vol. xxviii—1909, pp. 209-220 

Theory, construction and tests of special form of high-tension terminal 
bushing built with alternate layers of metal foil and insulation. 

Discussion, pp. 221-268, including that of K. C. Randall’s paper on 
“High-Tension Transformers and Protective and Controlling Apparatus 
for Outdoor Installation,” by Messrs. W. S. Moody, Percy H. Thomas, 
David B. Rushmore, Paul M. Lincoln, E. M. Hewlett, $. Piek, Guido 
Semenza, A. E. Kennelly, J. S. Peck, Ralph D. Mershon, W. S. Franklin, 
N. J. Neall, G. Faccioli, C. L. de Muralt, V. D. Moody, M. W. Franklin, 
A. B. Reynders, Ralph W. Pope, F. G. Baum, O. S. Lyford, Jr., Carl 
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Schwartz, J. B. Whitehead, John J. Frank, W. L. Waters, L. L. Perry, 
J. N. Kelman, August H. Kruesi, and D. Kos. 

General discussion of the advisability of using outdoor transformer 
and switching stations. Experience with outdoor high-tension apparatus. 
Theory and calculation of condenser type bushings. Construction of oil 
and asphalt filled insulating bushings. 


METHOD OF TESTING TRANSFORMER CORE LOSSES GIVING SINE WAVE 
RESULTS ON COMMERCIAL CIRCUITS 


L. W. Chubb Vol. xxviii—1909, pp. 417-431 

The use, construction and limits of accuracy of a special instrument— 
iron-loss voltmeter—consisting of a wattmeter connected in series by an 
exciting winding on a steel core and calibrated to read the impressed 
voltage of sine wave e.m.f. Also a description of a method of adjusting 
form factor in core-loss tests. 

Discussion, pp. 432-438, by Messrs. Frederick Bedell, Charles P. Stein- 
metz, M. G. Lloyd, L. T. Robinson, Charles F. Scott and L. W. Chubb. 

General discussion of the use and limitations of iron-loss voltmeter. 
Description of a method for obtaining sine wave from a commercial 
circuit. 


THE TESTING OF TRANSFORMER STEEL 
M. G. Lloyd and J. V. S. Fisher Vol. xxviii—1909, pp. 439-467 

Conditions and requirements of the wattmeter method of core-loss test- 
ing, with description of Bureau of Standards modification of Epstein 
apparatus. Analysis of core losses and results of tests on large variety 
of transformer steels. 

Discussion, pp. 468-473, by Messrs. L. T. Robinson, V. Karapetoff, C. E. 
Skinner, J. C. Lincoln, Clayton H. Sharp, Andrew Pinkerton, E. E. F. 
Creighton and M. G. Lloyd. 

Discussion of the relative value of Bureau of Standards method and 
the Epstein method for commercial testing. Relation of magnetizing 
current to transformer regulation. 


EVEN HARMONICS IN ALTERNATING-CURRENT CIRCUITS 

John B. Taylor Vol. xxviii—1909, pp. 725-732 

Description of conditions under which even harmonics may be pro- 
duced in commercial circuits, with special reference to the effect of stray 
direct current on the performance of stationary transformers. Tests 
and oscillograms of transformer exciting current with stray direct current 
in the windings. 

Discussion, pp. 733-736, by Messrs. Frederick Bedell, V. Karapetoff, 
Charles F. Scott, Charles P. Steinmetz and John B. Taylor. 

Production of even harmonics in alternators and effect of direct current 
in the windings of a transformer upon the losses. 
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CORONA PHENOMENA IN AIR AND OIL AND THEIR RELATION TO 
TRANSFORMER DESIGN 


W. S. Moody and G. Faccioli Vol. xxviii—1909, pp. 769-798 

Theoretical and experimental investigation of corona formation in 
apparatus of limited dimensions in air and in oil, showing the effect of 
character of surface, insulating masses, conductor masses, dimensions of 
conductor, etc. 

Discussion, pp. 799-804, by Messrs. John B. Whitehead, J. C. Lincoln, 
Ralph D. Mershon, S. B. Charters, Jr., W. S. Moody and Harris J. Ryan. 

Dielectric strength and conducting character of air. Mechanical strains 
due to corona under oil. Description of Ryan’s corona voltmeter. 


ELECTRICAL MEASUREMENTS ON CIRCUITS REQUIRING CURRENT AND 
POTENTIAL TRANSFORMERS 


L. T. Robinson Vol. xxviii— 1909, pp. 1005-1039 

Theoretical discussion of the effects of instrument transformers on 
the accuracy of ammeter and wattmeter measurements, together with 
tables of correction factors for phase angle error in power measurements. 
Theory of operation of series transformer showing effects of variation 
in frequency, secondary impedance, line current, power-factor and wave 
form. Description of methods of testing series and shunt instrument 
transformers with ratio and phase-angle performance curves from actual 
test. 

Discussion, pp. 1040-1052, by Messrs. C. H. Sharp, M. G. Lloyd, L. W. 
Chubb, J. Dalemont, Albert F. Ganz and L. T. Robinson. 

Methods of measuring ratio and phase angle of current transformers 
and correction factor for instrument transformers in polyphase measure- 
ments, 


SOME PHASES OF TRANSFORMER REGULATION 
W. A. Hillebrand and S. B. Charters, Jr. Vol. xxviii—1909, pp. 1253-1267 

Experimental study of effect of phase and voltage unbalance on trans- 
former regulation, using different systems of connection. 

Discussion, pp. 1268-1278, by Messrs. F. E. Giebel, W. F. Lamme, B. G. 
Tamme, J. W. White, S. G. Gassaway, C. L. Gory, F. V. T. Lee, H. C. 
Holberton and W. A. Hillebrand. 

General discussion of the effects of voltage unbalance on power appa- 
ratus and measuring instruments connected to transformers. 


OBSERVATION OF HARMONICS IN CURRENT AND IN VOLTAGE WAVE 
SHAPES OF TRANSFORMERS 


John J. Frank Vol. xxix—1910, pp. 809-890 

Experimental investigation and analysis of the wave form of trans- 
former currents and e.m.f. for single-phase and polyphase connections, 
showing the practical signification of wave distortion in transformer 
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operation. Methods of wave analysis fully explained and 176 oscillo- 
grams shown. 

Discussion, pp. 891-903, by Messrs. H. J. Ryan, G. Faccioli, W. A. 
Hillebrand, C. A. Copeland, L. B. Stillwell, C. L. Cory, Silvanus P. 
Thompson, Edmund C. Stone, C. Fortescue, C. A. Adams and J. J. Frank. 

General remarks on the causes and effects of wave distortion in trans- 
formers. Analysis of hysteresis loops and additional explanations of the 
results of Mr. Frank’s tests. 


DISRUPTIVE STRENGTH WITH TRANSIENT VOLTAGES 

Joseph L. R. Hayden and Charles P. Steinmetz Vol. xxix—1910, pp. 1125-1158 

Account of experimental investigation of the effects of time and energy 
on the dielectric strength of air and oil. Full description of the method 
of testing and analysis of results. Characteristic curves of the dielectric 
strength of air and oil with different shaped electrodes, showing effect 
of duration of stress and of the energy behind the stress. Empirical 
equations. 

Discussion, incorporated with that of H. W. Tobey’s paper on “Dielec- 
tric Strength of Oil.” 


DIELECTRIC STRENGTH OF OIL 
H. W. Tobey Vol. xxix—1910, pp. 1189-1207 

Description of the properties of insulating oils and methods of testing 
and handling such oils. Tests showing effects of form of electrode, tem- 
perature, and moisture on dielectric strength of oils, with characteristic 
curves. Analytical and experimental study of methods of drying and 
filtering oil. 

Discussion, pp. 1208-1232, including that of paper by Messrs. Joseph 
L. R. Hayden and Charles P. Steinmetz on “Disruptive Strength with 
Transient Voltages,” and Mr. J. B. Whitehead’s paper on “The Electric 
Strength of Air,” by Messrs. D. B. Rushmore, V. Karapetoff, Percy H. 
Thomas, A. E. Kennelly, W. H. Pratt, E. E. F. Creighton, J. C. Lincoln, 
Charles F. Scott, Harris J. Ryan, R. D. Mershon, C. P. Steinmetz, John 
B. Whitehead and M. A. de Chatelain. 

General comments on the results of the tests, with various suggested 
explanations of the phenomena of corona, and relation of diameter of 
the conductor and other factors to the apparent dielectric strength of air. 


DETERMINATION OF TRANSFORMER REGULATION UNDER LOAD CONDITIONS AND 
SOME RESULTING INVESTIGATIONS 


Adolph Shane Vol. xxix—1910, pp. 1281-1294 

Description of a method of measuring directly transformer regulation, 
also a method of direct determination of the transformer impedance 
triangle. Full account of tests made to establish the accuracy of the 
methods. 
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Discussion, pp. 1295-1302, by Messrs. Charles Fortescue, E. A. Wagner 
L. T. Robinson, Ralph W. Atkinson and Adolph Shane. 

Objections to the author’s methods. Modifications of the author’s 
methods. 


SOME RECENT DEVELOPMENTS IN EXACT ALTERNATING—CURRENT 
MEASUREMENTS 


Clayton H, Sharp and William W. Crawford Vol. xxix—1910, pp. 1517-1541 

Description of design and construction of various precision devices— 
synchronous reversing key, adjustable mutual inductance, phase shifter 
and heavy current non-inductive shunt—showing their application in the 
accurate measurement of ratio and phase angle of series and shunt instru- 
ment transformers and in an alternating-current potentiometer. 

Discussion, pp. 1542-1552, by Messrs. V. Karapetoff, L. T. Robinson, 
WH Pratt, C..P. Steinmetz, Clayton’ H. Sharp and William W. 
Crawford. 

General remarks on precision measurements of alternating-current 
quantities. Description of a water-cooled electrodynamometer, also of 
a method of measuring very high frequency alternating current. 
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A. DIRECT-CURRENT MACHINES 


NOTES ON MODERN ELECTRIC RAILWAY PRACTICE 

Albert H. Armstrong Vol, xviii—1901, pp. 589-601 

Consideration of the requirements of different classes of electric rail- 
way service leading up to a discussion of the relative merits of direct- 
current series and induction motors for interurban and trunk line opera- 
tion. 

Discussion, incorporated with that of paper by Ernst J. Berg on “Elec- 
tric Railway Apparatus.” 


A VARIABLE RELUCTANCE METHOD OF MOTOR SPEED CONTROL 

G. Fred Packard Vol. xix—1902, pp. 1131-1141 

Reference to earliest work in this direction. Description of the Johnson 
method of varying the reluctance at the pole face, while maintaining the 
commutating fringe. Performance tests and flux distribution curves of 
a Stow motor built on these principles. 

Discussion, pp. 1142-1143, by Messrs. Chas. P. Steinmetz, William Esty, 
G. Fred Packard, P. H. Thomas and E. B. Raymond. 


THREE-WIRE SYSTEM FOR VARIABLE SPEED MOTOR WORK 
N. W. Storer Vol. xx—1902, pp. 127-133 
Description of the operation of adjustable speed motors from three- 
wire generator, giving advantages of the system and the range of speed 
variation when combined field and armature control are used. 
_ Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous Current Motors for Machine Tools.” 


CONTINUOUS-CURRENT MOTORS FOR MACHINE TOOLS 
F. 0. Blackwell Vol, xx—1902, pp. 159-165 

Power characteristics and requirements of various classes of machine 
tools. Brief mention of the different methods of speed control of electric 
motors and the advantages and limitations of each. 

Discussion (including that of paper by R. T. E. Lozier on “The Opera- 
tion of Machine Shops by Individual Electric Motors’; paper by N. W. 
Storer on “Three-Wire System for Variable Speed Motor Work”; paper 
by H. B. Coho on “The Storage Battery as a Factor in Speed Control”; 
paper by P. O. Keilholtz on “Electrically Operated Coa Hoist Having 
Variable Speed Control”; paper by Geo. W. Fowler on “A Series-Parallel 
System of Speed Control;” and paper by H. Ward Leonard on “Mul- 
tiple-Unit, Voltage Speed Control for Trunk Line Service”), pp. 166-195, 
by Messrs. Gano S. Dunn, Chas. F. Scott, H. E. Heath, S. T. Dodd, 


A. DIRECT-CURRENT MACHINES 43 


Arthur Williams, Philip Lange, Chas. Day, R. T. E. Lozier, N. W. Storer, 
H. Ward Leonard, Herbert Dowe, H. B. Coho, Geo. A. Damon, R. W. 
Stovel, Geo. B. Dusinberre, W. A. Dick, P. M. Lincoln, W. L. Campbell, 
Chas. G. Winslow, E. M. Tingley, Stevenson, eve, Ie tl 
Pierce, Peter Junkersfeld, O. E. Osthoff, D. C. Jackson, B. J. Arnold, 
G. B. Foster, Ernest Gonzenbach, V. R. Lansingh, H. H. Cutler, E. J. 
Pearson and H. R. King. 

Relative merits of various methods of speed control of direct-current 
motors. Conditions which determine the choice between individual and 
group drive. Effects of motor drive and suitable speed control on shop 
efficiency. Advantages and disadvantages of the Ward-Leonard system 
of locomotive driven from single-phase circuits. 


METHODS OF SPEED CONTROL 
Wm. Cooper Vol. xx—1902, pp. 197-213 


Outline of the general power requirements of the different classes of 
machine tools. Description of method of choosing proper size of motor 
for given service and speed range from a speed horse-power diagram 
for combining multiple-voltage and field regulation; numerical examples. 
Set of general rules for determining motor size. 

No discussion. 


THE FACTORS WHICH AFFECT THE ENERGY LOSSES IN ARMATURE CORES 
J. Walter Esterline and C. E. Reid Vol. xxii—1903, pp. 445-460 

Description of apparatus for experimental investigation of armature 
core losses. Analysis of core losses and results of tests showing effect 
of teeth, core section, solid poles, laminated poles and other factors of 
such losses. 

Discussion, pp. 461-466, by Messrs. J. W. Esterline, Henry Pikler, 
W. E. Goldsborough, W. S. Franklin, Leonard Wilson, C. O. Mailloux 
and A. FE. Kennelly. 

Effect of number of poles and of pole arc upon armature core losses. 


PRE-DETERMINATION OF SPARKING IN DIRECT-CURRENT MACHINES 
W.L. Waters Vol. xxiii—1904, pp. 365-378 
Early methods of designing commutator machines, followed by develop- 
ment of sparking constant for different types of series and shunt-wound 
machines. 
Discussion, incorporated with that of paper by E. H. Anderson on 
“Effect of Self-Induction on Railway Motor Commutation.” 


EFFECT OF SELF-INDUCTION ON RAILWAY MOTOR COMMUTATION 
E. H. Anderson Vol. xxiili—1904, pp. 379-391 
Experimental study of commutation with oscillographic records of pres- 
sures between commutator segments under various conditions and of 
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potential rise in field and armature windings due to interruption and 
restoration of power at free running speeds. 

Discussion (including that of paper by W. L. Waters on “Predetermina- 
tion of Sparking in Direct-Current Machines”), pp. 443-457, by Messrs. 
W. L. Waters, E. R. Douglas, R. B. Treat, Thorburn Reid, E. H. Ander- 
son, W. S. Franklin, Clarence P. Feldman and H. Ward Leonard. 

General remarks on commutation reaction and predetermination of the 
limitation of commutation. 


LIMITS OF INJURIOUS SPARKING IN DIRECT-CURRENT COMMUTATION 

Thorburn Reid Vol. xxiv—1905, pp. 611-642 

Mathematical investigation of destruction of commutator surface based 
on the theory that all injury results from contact surface energy due to 
current density and sliding friction. Equations for determining maximum 
energy density and maximum temperature rise. Derivation of equations 
given in the appendix. 

Discussion, pp. 643-648, by Messrs. Gano S. Dunn, Charles P. Steinmetz, 
W. L. Waters, Thorburn Reid and J. N. Dodd. 

General remarks on contact energy theory of damage done by com- 
mutation. 


LIMITATIONS IN DIRECT-CURRENT MACHINE DESIGN 

Sebastian Sentius Vol. xxiv—1905, pp. 689-712 

Development of a system of design based upon experimental data and 
commercial guarantees, with investigation of the limits imposed by com- 
mutation difficulties. 

Discussion, pp. 713-716, by Messrs. Gano S. Dunn, W. L. Waters, 
Charles P. Steinmetz and Sebastian Sentius. 

Actual limits in size of direct-current machines. Factors which modify 
author’s conclusions. 


DIRECT-CURRENT MOTOR DESIGN AS INFLUENCED BY THE USE 
OF THE INTERPOLE 
C. H. Bedell Vol. xxv—1906, pp. 329-339 


Flux distribution curves taken from interpole motors. Some factors 
in the design of interpoles and advantages from their use. 

Discussion, pp. 340-348, by Messrs. H. F. T. Erben, C. H. Bedell, W. L. 
Waters, N. J. Neall, S. Sentius, S. S. Wheeler, David Hall, L. D. Nord- 
strum and Chas. P. Steinmetz. 

General remarks on the advantages of interpoles on constant and 
adjustable speed shunt motors, turbo-generators and series railway motors. 


COMMUTATING-POLE DIRECT-CURRENT RAILWAY MOTORS 
E. H. Anderson Vol. xxvi—1907, pp. 1407-1417 
Brief review of troubles encountered in the design of railway motors, 
leading up to commutation which is treated more in detail. Theory of 
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action of commutating poles in series motor and possibilities as to voltage 
and service capacity which it introduces into direct-current railway engi- 
neering. 

Discussion, pp. 1418-1419, by Messrs. Gano Dunn, J. C. Lincoln, E. H. 
Anderson and W. N. Smith. 

Flashing and creeping distances on 600-volt ordinary and 1200-volt com- 
mutating pole railway motors. 


CHARACTERISTICS OF MOTORS FOR LARGE SHEARS 
Brent Wiley Vol. xxvii—1908, pp. 321-334 
Discussion of the characteristics of different types of direct-current 
and alternating-current motors for driving large bloom shears, with 
actual load curves and full data of the machines tested. 


No discussion. 


CALCULATION OF IRON LOSSES IN DYNAMO ELECTRIC MACHINERY 
I. E. Hanssen Vol. xxviii—1909, pp. 993-1001 
Experimental study of stream lines in various types of armatures, with 
a simple method for predetermining the total iron loss. 
Discussion, pp. 1002-1004, by Messrs. R. E. Hellmund, A. E. Averett, 
V. Karapetoff and I. E. Hanssen. 
Remarks on the accuracy of the author’s method. 


POLE-FACE LOSSES 
C. A. Adams, A. C. Lanier, C. C. Pope and C. 0. Schooley Vol. xxviii—1909, pp. 1133-1156 
Theoretical and experimental investigation of pole-face losses, estab- 
lishing quantitative relations between such losses and the principal vari- 
ables for both solid and laminated pole shoes. Comparison of calculated 
losses with test values. 


’ No discussion. 


ACYCLIC (HOMOPOLAR) DYNAMOS 

J. E. Noeggerath Vol. xxiv—1905, pp. 1-18 

Theory of operation of various types of homopolar generators with 
brief description of the design features, the construction and the per- 
formance characteristics of an actual turbo-homopolar generator. 

Discussion, pp. 19-27, by Messrs. F. B. Crocker, A. E. Kennelly, C. 
Cartwright, F. V. Henshaw, J. E. Noeggerath, H. E. Heath, W. H. Pratt, 
G. H. Stickney and C. M. Green. 

General remarks on the advantages and limitations of the homopolar 
generator. 
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B. SYNCHRONOUS MACHINES 
ELECTRIC RAILWAY APPARATUS 
Emst J. Berg Vol. xviii—1901, pp. 603-630 

Discussion of the characteristics and limitations of generators, con- 
verters, motor-generators and motors for different kinds of electric rail- 
way service. Extended consideration of the relative merits of direct- 
current series, and polyphase induction motors in a given numerical 
instance, comparing performance, efficiency and cost. 

Discussion (including that of paper by Albert H. Armstrong on “Notes 
on Modern Electric Railway Practice’), pp. 631-666, by Messrs. Paul 
Janet, Chas. P. Steinmetz, G. Gillon, Chas. Janisch, Bion J. Arnold, C. O. 
Mailloux, E. P. Roberts, L. B. Stillwell, A. H. Pott, C. F. Scott, P. K. 
Stern, H. C. Spaulding, F. S. Holmes, Ernst J. Berg, A. H. Armstrong 
and N. C. Sawers. 

General remarks on the stability of the induction motor for traction 
purposes. 


PARALLEL RUNNING OF ALTERNATORS 
Emst J. Berg Vol. xviii—1901, pp. 753-757 
Development of equation covering the principles of parallel operation 
of alternators, showing the effect of armature reaction, the cause of 
hunting and remedy. 
Discussion, incorporated with that of paper by W. I. Slichter on “Angu- 
lar Velocity in Steam Engine in Relation to Paralleling of Alternators.” 


A METHOD OF COMPOUNDING ALTERNATING-CURRENT GENERATORS AND MOTORS, 
DIRECT-CURRENT GENERATORS, SYNCHRONOUS MOTOR-GENERATORS 
AND SYNCHRONOUS CONVERTERS 


Frank George Baum Vol, xix—1902, pp. 745-757 
Description of original methods of compounding alternating-current 
generators, synchronous motors, direct-current generators, synchronous 
converters, synchronous motor generators and transmission systems. Use 
of the Baum regulation diagram. 
Discussion, incorporated with that of paper by Chas. P. Steinmetz on 
“Notes on the Theory of the Synchronous Motor.” 


NOTES ON THE THEORY OF THE SYNCHRONOUS MOTOR 
Chas. P. Steinmetz Vol. xix—1902, pp. 781-801 

Development of the phase characteristics of the synchronous motor, 
followed by analytical investigation of electro-mechanical resonance or 
surging and the conditions which determine the stability of a synchronous 
motor. 

Discussion (including that of paper by Frank George Baum on “A 
Method of Compounding Alternating-Current Generators and Motors, 
Direct-Current Generators, Synchronous Motor-Generators and Syn- 
chronous Converters”; paper by M. LeBlanc on “Formula for Calculating 
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the Electromotive Force at Any Point of a Transmission Line for Alter- 
nating Current’; and paper by H. W. Buck on “The New Generating 
Plants of the Niagara Falls Power Company”), pp. 802-808 and 1210, by 
Messrs. F. A. C. Perrine, F. G. Baum, C. A. Adams, H. W. Buck, A. V. 
Garratt, P. H. Thomas, Chas. P. Steinmetz and B. A. Behrend. 

Results of tests with Baum’s compensator for compound excitation of 
alternators, design data for the compensator. General discussion of 
switchboard arrangement. 


AN EXPERIMENT WITH SINGLE-PHASE ALTERNATORS ON POLYPHASE CIRCUITS 
C. O. Mailloux Vol. xix—1902, pp. 851-861 

Description of tests made on the lines of the Phoenix Light and Fuel 
Company, Arizona, to determine the suitability of operating single-phase 
generator in each phase of a polyphase system, and of producing a poly- 
phase system with single-phase generators, and a synchronous converter 
as balancer. 

Discussion, pp. 862-864, by Messrs. C. P. Steinmetz, W. B. Potter, C. O. 
Mailloux, H. E. Heath and John Murphy. 

General remarks on this method of operation. Experience with two- 
phase converter operated from single-phase generator. 


ENERGY LOSS IN COMMERCIAL INSULATING MATERIALS WHEN SUBJECTED 
TO HIGH POTENTIAL STRAINS 
Charles Edward Skinner Vol. xix—1902, pp. 1047-1062 

Experimental study of energy losses in dielectrics, showing the effects 
of variation in voltage, temperature, moisture and frequency. The exact 
nature of the dielectric not given. ‘Test of energy losses in 5,000-kilowatt 
engine-type alternator of Manhattan Railway Company. 

Discussion (including that of paper by Percy H. Thomas on “The 
Function of Shunt and Series Resistance in Lightning Arresters,”’ and 
paper by Miles Walker on “Electrostatic Wattmeter in Commercial Meas- 
urements”), pp. 1063-1073, by Edw. L. Nichols, Chas. F. Hopewell, Chas. 
E. Skinner, W. S. Andrews, F. A. C. Perrine, Elihu Thomson, William 
Maver, Jr., P. B. Woodworth, C. P. Steinmetz and P. H. Thomas. 

Observed dielectric strength of mica under oil. Electrolytic conduction 
in cable insulation. Effect of moisture on dielectric strength of oil. Gen- 
eral remarks on lightning arresters. 


THE DETERMINATION OF ALTERNATOR CHARACTERISTICS 

Louis A, Herdt Vol. xix—i902, pp. 1093-1121 

Analytical and experimental study of alternator characteristics with 
description of different methods for determining regulation. Results of 
calculations checked with tests on inductor and revolving field types of 
machines. Diagrams of the magnetic circuits of the machines tested, and 
many test curves of load and saturation characteristics, flux distribu- 
tion, etc. 

No discussion. 
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THE EXPERIMENTAL BASIS FOR THE THEORY OF THE REGULATION 
OF ALTERNATORS 


B. A. Behrend Vol. xxi—1903, pp. 497-517 

Experimental study of regulation of alternators indicating an approxi- 
mate method of determining the regulation from the combination of the 
Behn-Eschenburg or e.m.f. method and the Institute or ampere-turn 
‘method. 


THE COMPOUNDING OF SELF-EXCITED ALTERNATING-CURRENT GENERATORS 
FOR VARIATION IN LOAD AND POWER-FACTOR 


A. S. Garfield Vol. xxi—1903, pp. 569-577 

Description of the compounding and compensating characteristics of 
the Latour self-exciting alternator with brushes in different positions on 
both inductive and non-inductive loads. 

Discussion, pp. 578-587, by Messrs. C. F. Scott, B. A. Behrend, C. A. 
Adams, Gano §. Dunn, W. L. Waters, J. R. Armstrong, Marius Latour, 
P. M. Lincoln, V. Karapetoff, Schmit, J. S. Peck and E. Molin. 

General remarks on importance of specifying regulation and on methods 
of estimating it. Latour method of compounding alternators. 


COMMERCIAL ALTERNATOR DESIGN 

W.L. Waters Vol. xxii—1903, pp. 39-57 

Practical discussion of the economic design of revolving field alterna- 
tors. Numerical examples used to demonstrate the quantitative effect of 
various factors that enter into the design. Comparison of the design 
constants and cost of present-day alternators with those of ten years ago. 

Discussion, pp. 58-62, by Messrs. W. L. Waters, David B. Rushmore, 
Ralph D. Mershon, and Harris J. Ryan. 

Effects of various degrees of regulation. Desirability of standardizing 
regulation at zero, instead of unity power-factor. 


THE MECHANICAL CONSTRUCTION OF REVOLVING-FIELD ALTERNATORS 

David B. Rushmore Vol. xxiii—1904, pp. 253-290 

Comprehensive review of the constructive details of modern alternating- 
current generators. Profusely illustrated with working drawings and 
sketches covering practically all types of construction. 

Discussion, incorporated with that of paper by H. M. Hobart and F. 
Punga on “A Contribution to the Theory of the Regulation of Alter- 
nators.” 


A CONTRIBUTION TO THE THEORY OF THE REGULATION OF ALTERNATORS 
H. M. Hobart and F. Punga . Vol. xxiii—1904, pp. 291-322 
Theoretical investigation of armature reaction in single-phase and poly- 
phase generator. Development of method of calculating the regulation and 
excitation from the design constants of the machine. Actual tests of 
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accuracy of the method in given instances. Complete design data given 
for the machines tested. Derivation of all new formulas. 

Discussion (including that of paper by David B. Rushmore on “The 
Mechanical Construction of Revolving-Field Alternators”), pp. 323-343, 
by Messrs. C. A. Adams, Jr., B. A. Behrend, W. L. Waters, Gano S. Dunn, 
David B. Rushmore, F. A. C, Perrine, Bradley T. McCormick, V. Kara- 
petoff, H. M. Hobart and Franklin Punga. 

Discussion of analytical and graphical methods of calculating exciting 
current and regulation from design data and experimental data. 


OPERATION OF SYNCHRONOUS CONVERTERS 
S. C. Lindsay Vol. xxiii—1904, pp. 345-351 
Account of experience with the parallel operation of 60-cycle syn- 
chronous converter, where much trouble was experienced from hunting. 
No discussion. 


DATA AND TESTS ON A 10,000-CYCLE-PER-SECOND ALTERNATOR 

B. G. Lamme Vol. xxiii—1904, pp. 417-428 

Description of construction of machines, covering mechanical and elec- 
trical features. Results of tests plotted as curves showing the perform- 
ance of the machine at different frequencies—saturation curves, iron 
losses, short-circuit current, friction and windage. 

Discussion, pp. 459-460, by Mr. F. D. Newbury. 

Method of measurements in 10,000-cycle generator tests. 


SYNCHRONOUS MOTORS FOR REGULATION OF POWER-FACTOR AND LINE PRESSURE 
B. G. Lamme Vol. xxiii—1904, pp. 481-492 

Discussion of factors which enter into the design of synchronous motor 
for power-factor regulation. Application of synchronous motors as regu- 
lators and as combined motor and regulator. General remarks on power- 
factor regulation, use of synchronous converters, cost of synchronous 
motor regulation, choice of location of regulator, etc. 

Discussion, pp. 494-510, by Messrs. F. O. Blackwell, W. L. Waters, 
H. B. Gear, W. B. Jackson, F. A. C. Perrine, Ralph D. Mershon, S. B. 
Storer, Charles F. Scott, J. S. Peck, H. W. Buck and T. J. Johnston. 

General remarks on power-factor and e.m.f. regulation with synchro- 
nous motors. Description of methods of automatically adjusting the 
excitation of the synchronous motor. 


A SELF-EXCITING ALTERNATOR 
E, F. Alexanderson Vol. xxv—1906, pp. 61-77 
Description of a self-exciting compounding alternator which operates 


with rectifying commutator. 
Discussion, pp. 78-80, by Messrs. A. E. Kennelly, F. C. Scott, W. L. R. 


Emmett, A. S. McAllister and E. F. Alexanderson. 
4 
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SOME FEATURES AFFECTING THE PARALLEL OPERATION OF SYNCHRONOUS 
MOTOR-GENERATOR SETS 


J. B. Taylor Vol. xxv—1906, pp. 113-13 
Analysis of phenomena causing unequal division of load between syn- 
chronous motor-generator sets, with requirements in design, construction 
and operation necessary to overcome these difficulties. Tests showing 
magnitude and character of unbalanced conditions. Detailed directions 
for starting synchronous motor-generator sets. 
Discussion, pp. 137-138, by Messrs. W. L. Waters and J. B. Taylor. 
Experience in parallel operation of synchronous motor-generator sets. 


HEAT TESTS OF ALTERNATORS 

Sebastian Sentius Vol. xxv—1906, pp. 311-325 

Analytical discussion of various methods of making heat tests of alter- 
nators without facilities for full-load output. Author proposes method 
that can be used on machines having equal numbers of poles or equal 
layers of parallel windings. 

Discussion, pp. 326-327, by Dr. C. P. Steinmetz. 

Approximate heat tests of alternators of any type. 


THE SELF-SYNCHRONIZING OF ALTERNATORS 
Morgan Brooks and M. K. Akers Vol. xxv—1906, pp. 453-458 
Synchronizing with impedance and reactance coils. 
No discussion. 


INTRODUCTION TO DISCUSSION ON THE PRACTICABILITY OF LARGE GENERATORS 
WOUND FOR 22,000 VOLTS 


B. A. Behrend Vol. xxvi—1907, pp. 351-356 

Brief outline of some of the difficulties encountered in the construction 
of high voltage generators. Performance curves taken from 150-kilowatt, 
22,000-volt alternator. 

Discussion, pp. 357-385, by Messrs. B. A. Behrend, C. E. Skinner, W. S. 
Murray, A. H. Armstrong, W. L. Waters, Percy H. Thomas, Philip 
Torchio, F. V. Henshaw, C. F. Scott, Paul M. Lincoln, Ralph D. Mershon, 
F. G. Baum, Ernst J. Berg, W. J. Foster, R. S. Kelsch, L. Schuler, Farley 
Osgood, H. F. Parshall, A. Henry Pikler, Bertrand P. Rowe, A. B. 
Reynders, Guido Semenza and John Pearson. 

Advantages and disadvantages of high-voltage generators. Experience 


with some high-voltage machines. Comparative costs of high and low- 
voltage alternators. 


INTERACTION OF SYNCHRONOUS MACHINES 
Vol. xxvi—1907, pp. 1027-1046 
Development of a circle diagram for representing the physical relations 
and quantities of ideal synchronous machines in parallel operation. 


Morgan Brooks 
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Mathematical analysis of the problem and expressions for the input, 
output, losses, efficiency and synchronizing power. 

Discussion, pp. 1047-1048, by Messrs. E. J. Berg, Charles P. Steinmetz 
and Comfort A. Adams. 

Practical limitations of Professor Brook’s method. Origin of the circle 
diagram used in the paper. 


THE GROUNDED NEUTRAL, WITH AND WITHOUT SERIES RESISTANCE, 
IN HIGH-TENSION SYSTEMS 


Paul M. Lincoln Vol. xxvi—1907, pp. 1585-1595 
General discussion of the advantages and disadvantages of the grounded 
neutral, followed by brief remarks on the making of grounds and the 
effect of series resistance in the ground circuit. 
Discussion, incorporated with paper by George I. Rhodes on “Experi- 
ence with a Grounded Neutral on the High-Tension System of the Inter- 
borough Rapid Transit Company.” 


EXPERIENCE WITH A GROUNDED NEUTRAL ON THE HIGH-TENSION SYSTEM OF 
THE INTERBOROUGH RAPID TRANSIT COMPANY 


George I. Rhodes Vol. xxvi—1907, pp. 1605-1610 

Reasons for installing grounded neutral with series resistor on high- 
tension cable system. Cross currents between star-connected generators. 
Relative damage resulting from cable short circuits with and without 
grounded neutral. 

Discussion (including that of paper by Paul M. Lincoln on “The 
Grounded Neutral, with and without Series Resistance, in High-Tension 
Systems,” and that of paper by F. G. Clark on “The Grounded Neutral’), 
pp. 1611-1641, by Messrs. Peter Junkersfeld, Philip Torchio, N. J. Neall, 
John B. Taylor, Carl Schwarz, C. W. Stone, F. B. H. Paine, Charles F. 
Scott, Paul M. Lincoln, George I. Rhodes, Charles P. Steinmetz, Frank G. 
Baum and ©)58.-Lytord, Jr. 

Experience with grounded neutral on very large underground cable 
and overhead transmission systems. Description of device for auto- 
matically selecting and disconnecting defective cables. 


A NEW LARGE GENERATOR FOR NIAGARA FALLS 
B. A. Behrend Vol. xxvii—1908, pp. 1057-1068 
Photographs, drawings and brief description of the design and con- 
struction of a 10,000-h.p. 300-r.p.m. generator. Brief outline of theory 
of stresses in rotating disks and rings. 
Discussion, incorporated with paper by Jens Bache-Wiig on “Applica- 
tion of Fractional Pitch Windings to Alternating-Current Generators.” 
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MODERN DEVELOPMENT IN SINGLE-PHASE GENERATORS 

W.L. Waters Vol. xxvii—1908, pp. 1069-1076 

Brief general discussion of difficulties in the design of large single- 
phase turbo-generators, due to pulsation of armature reaction and to 
mechanical stresses on end connections when carrying short-circuit 
current. 

Discussion, incorporated with paper by Jens Bache-Wiig on “Applica- 
tion of Fractional Pitch Windings to Alternating-Current Generators.” 


APPLICATION OF FRACTIONAL PITCH WINDINGS TO ALTERNATING-CURRENT 
GENERATORS 


Jens Bache-Wiig Vol. xxvii—1908, pp. 1077-1085 

Brief general outline of the advantages of the fractional pitch winding 
with respect to utilization of copper and space and to facilitation of manu- 
facture, followed by a short discussion of its effect on armature reaction 
and wave form. 

Discussion (including paper by B. A. Behrend on “A New Large Gen- 
erator for Niagara Falls,’ and paper by W. L. Waters on “Modern 
Development in Single-Phase Generators”), pp. 1086-1097, by Messrs. 
Wm. J. Foster, B. A. Behrend, L. Schuler, F. H. Clough, Chas. P. Stein- 
metz and W. L. Waters. 

General remarks on the design of single-phase turbo-alternators and 
comments on the mechanical design of 10,000-h.p. high-speed generators. 


THE RELATIVE PROPORTIONS OF COPPER AND IRON IN ALTERNATORS 
Carl J. Fechheimer Vol. xxvii—1908, pp. 1429-1458 
Analytical study of the costs and weights of materials in alternators, 
expressing the various factors in the form of equations and solving for 
minimum cost. Example comparing calculations from equations with 
calculations from actual dimensions. 


Discussion, pp. 1457-1458, by Messrs. W. L. Waters and Comfort A. 
Adams. 


ALTERNATOR FOR 100,000 CYCLES 

E. F, W. Alexanderson Vol. xxviii—1909, pp. 399-415 

Description of the mechanical design and electrical characteristics of 
a high-frequency alternator. 

Discussion, pp. 413-415, by Messrs. John B. Taylor, J. C. Lincoln, David 
B. Rushmore, C. J. Fechheimer, and A. E. Kennelly. 

Further description of the mechanical and electrical operative charac- 
teristics of the 100,000-cycle generator. 


COMPARATIVE COSTS OF 25-CYCLE AND 60-CYCLE ALTERNATORS 
Carl J. Fechheimer Vol. xxviii—1909, pp. 975-989 
Theoretical analysis of the cost of material and construction of 25 and 
60-cycle alternators of ratings up to 6,500 kw. 
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Discussion, pp. 990-991, by Messrs. J. C. Lincoln, M. G. Lloyd and 
Carl J. Fechheimer. 

Relation between armature copper and field copper and rating of 
alternators. 


ELECTROMOTIVE FORCE WAVE SHAPE IN ALTERNATORS 

Comfort A. Adams Vol. xxviii—1909, pp. 1053-1076 

Description of a method of calculating wave shape of e.m.f. from 
flux distribution curve, with tables of correction factors for various types 
of windings. Examples indicating the relation of winding type to wave 
shape. 

Discussion, p. 1077, by Messrs. J. C. Lincoln and Comfort A. Adams. 

Choice of pitch to eliminate higher harmonics. 


PARALLEL OPERATION OF THREE-PHASE GENERATORS, WITH THEIR NEUTRALS 
INTERCONNECTED 
George I. Rhodes Vol. xxix—1910, pp. 765-790 


Analytical development of the relations between the factors that pro- 
duce neutral currents in star-connected generators with interconnected 
neutrals, so as to permit a close predetermination of the magnitude of 
the currents, followed by an application of the equation to existing gene- 
rators, the results being checked by tests. Remedies for the prevention 
of these currents are suggested. 

Discussion, pp. 791-807, by Messrs. H. J. Ryan, S. J. Lisberger, G. I. 
Rhodes, C. L. Cory, L. B. Stillwell, C. F. Adams, Paul Downing, E. F. 
Scattergood, W. F. Lamme, P. M. Lincoln, C. A. Adams, S. B. Char- 
ters, Jr., W. A. Hillebrand, Ralph D. Mershon, and H. Y. Hall. 

Some experience with plants operating with star-connected generators 
with interconnected neutrals. Laboratory reproduction of these condi- 
tions. Feasibility of applying author’s remedies. 
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THE INDUCTION MOTOR AND THE ROTARY CONVERTER AND THEIR RELATION 
i TO THE TRANSMISSION SYSTEM 


Chas. F. Scott Vol. xviii—1901, pp. 371-382 
Detailed comparison of induction and synchronous motors as to con- 
struction, performance characteristics and operation. General discussion 
of synchronous converters, induction motor-generators and synchronous 
motor-generators, bringing out their relation to the generator. 
Discussion, incorporated with that of paper by E. W. Rice, Jr., on “The 
Control of High-Voltage Systems of Large Power.” 


NOTES ON MODERN ELECTRIC RAILWAY PRACTICE 
Albert H. Armstrong Vol. xviii—1901, pp. 589-601 
Consideration of the requirements of different classes of electric rail- 
way service leading up to a discussion of the relative merits of direct- 
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current series and induction motors for interurban and trunk line 
operation. 


Discussion, incorporated with that of paper by Ernst J. Berg on “Elec- 
tric Railway Apparatus.” 


ELECTRIC RAILWAY APPARATUS 
Ernst J. Berg Vol. xviii—1901, pp. 603-630 

Discussion of the characteristics and limitations of generators, con- 
verters, motor-generators and motors for different kinds of electric rail- 
way service. Extended consideration of the relative merits of direct- 
current series, and polyphase induction motors in a given numerical 
instance, comparing performance, efficiency and cost. 

Discussion (including that of paper by Albert H. Armstrong on “Notes 
on Modern Electric Railway Practice”), pp. 631-666, by Messrs. Paul 
Janet, Chas. P. Steinmetz, G. Gillon, Chas. Janisch, Bion J. Arnold, C. O. 
Mailloux, E. P. Roberts, L. B. Stillwell, A. H. Pott, C. F. Scott, P. K. 
Stern, H. C. Spaulding, F. S. Holmes, Ernst J. Berg, A. H. Armstrong, 
and N. C. Sawers. 


General remarks on the stability of the induction motor for traction 
purposes. 


A NOVEL COMBINATION OF POLYPHASE MOTORS FOR TRACTION PURPOSES 
Emst Danielson Vol. xix—1902, pp. 527-539 
Description of a system of concatenating two motors of unequal 
numbers of poles so as to get four running speeds. Comparison of 
acceleration characteristics, torque, energy, efficiency, etc., with direct- 
current series, plain, induction and concatenated induction motors. Ab- 
stracted by Dr. Chas. P. Steinmetz on page 495. 


Discussion (including that of paper by Carl L. DeMuralt on “Some 
Notes on European Practice in Electric Traction with Three-Phase 
Alternating Current”), pp. 540-555, by Messrs. C. P. Steinmetz, C. O. 
Mailloux, Henry G. Stott, W. N. Smith, W. J. Hammer, Townsend 
Wolcott, Frederick V. Henshaw, and C. L. DeMuralt. 


THE SINGLE-PHASE INDUCTION MOTOR 
Vol. xxiii—1904, pp. 429-441 
Physical analysis of the performance of the single-phase induction 
motor, with equations for the principal electrical factors. Application 
of the Heyland diagram to the single-phase motor. 


Discussion, pp. 466-469, by Messrs. W. S. Franklin and A. S. McAllister. 


‘Criticisms of Steinmetz’s method of dealing with the single-phase induc- 
tion motor. Test showing effect on exciting current of disconnecting one 
phase of the two-phase motor. 


William S. Franklin 
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THE DESIGN OF INDUCTION MOTORS 

Comfort A. Adams Vol. xxiv—1905, pp. 649-684 

Exposition of a method of calculating the leakage factors of an induc- 
tion motor and expressing the power-factor in terms of design constants 
and the exciting current in terms of the torque current. Numerical 
examples of the application of these methods to actual motors. 

Discussion, pp. 685-687, by Messrs. W. L. Waters, Charles P. Steinmetz 
and Comfort A. Adams. 

Actual degree of accuracy in induction motor construction. Degree 
of accuracy necessary in design. 


EDDY CURRENTS IN LARGE SLOT-WOUND CONDUCTORS 
A. B. Field Vol, xxiv—1905, pp. 761-788 
Theoretical investigation of the I’R losses caused by eddy currents in 
conductors imbedded in slots. Loss constants given for various arrange- 
ments with different shaped slots with solid and laminated conductors. 
No discussion. 


ALTERNATE-CURRENT MACHINERY-INDUCTION ALTERNATORS 

William Stanley Assisted by G. Faccioli Vol. xxiv—1905, pp. 851-872 

Description of induction generators excited with alternating current of 
frequency differing from that of mechanical rotation. Mode of operation 
giving theory of e.m.f. regulation, followed by regulation curves from 
actual tests. Determination of size of exciter and description of type 
of exciter suitable for obtaining proper e.m.f. characteristics at very 
low frequencies. 

Discussion, pp. 873-877, by Messrs. Charles P. Steinmetz, Comfort A. 
Adams and W. E. Goldsborough. 

Explanation of the mode of operation by considering the machine a 
frequency converter. 


AIR-GAP FLUX IN INDUCTION MOTORS 
A. S. Langsdorf Vol. xxiv—1905, pp. 919-931 
Theoretical and mathematical study of the effect upon flux distribution 
of varying the number of stator teeth, the exciting current assumed to 


be a sine wave. 
Discussion, pp. 932-933, by Messrs. B. A. Behrend, Fitzhugh Townsend, 


A. H. Pikler, and A. S. Langsdorf. 
Criticisms of the assumptions made by the author. 


COMPARISON OF TWO AND THREE-PHASE MOTORS 
Bradley McCormick Vol, xxv—1906, pp. 295-306 
Comparison of design constants of two induction machines of the same 
rating and built on equal frames—one two-phase and the other three- 


phase. 
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Discussion, pp. 307-300, by Messrs. A. S. McAllister, Bradley McCor- 
mick, C. P. Steinmetz, and R. E. Hellmund. 
Calculation of exciting current from volume of core and air-gap. 


FRACTIONAL PITCH WINDINGS FOR INDUCTION MOTORS 
C. A. Adams, W. K. Cabot and G. AE. Irving, Jr., Vol. xxvi—1907, pp. 1485-1503 
Derivation of formulas for various leakage reactances—slot, tooth tip, 
coil end and belt, followed by actual tests, the results of which are plotted 
as curves. 
Discussion, incorporated with paper by R. E. Hellmund on “Zigzag 
Leakage of Induction Motors.” 


ZIGZAG LEAKAGE OF INDUCTION MOTORS 
R. E. Hellmund Vol. xxvi—1907, pp. 1505-1524 

Definitions and derivations of formulas for magnetic leakage coefficients 
of induction motors, leading up to the formula for light-load zigzag 
leakage coefficient. General discussion of the subject. Effect of frac- 
tional pitch winding on excitation of induction motors. 

Discussion (including that of paper by C. A. Adams, W. K. Cabot and 
G. AE. Irving, Jr., on “Fractional Pitch Windings for Induction Motors”), 
Pp. 1525-1526, by Messrs. J. C. Lincoln, Charles P. Steinmetz, B. T. 
McCormick, Comfort A. Adams, and A. S. McAllister. 


THE NON-SYNCHRONOUS GENERATOR IN CENTRAL STATION AND OTHER WORK 
W.L. Waters Vol. xxvii—1908, pp. 157-180 

General characteristics of induction generator; method of operation; 
methods of excitation; regulation; behavior on short-circuits; advantages 
in connection with steam turbine and gas engine drive. 

Analytical discussion of its suitability to different kinds of service— 
large and small central stations and in the production of direct current 
with steam turbines. 

Discussion, incorporated in paper by J. E. Woodbridge on “Some Feat- 
ures of Railway Converter Design and Operation.” 


CALCULATION OF THE STARTING TORQUE OF SINGLE-PHASE INDUCTION MOTORS 
WITH PHASE-SPLITTING STARTING DEVICES 


I. E. Hanssen Vol. xxvii—1908, pp. 373-375 
No discussion. 


INDUCTION MOTORS FOR MULTI-SPEED SERVICE, WITH PARTICULAR 
REFERENCE TO CASCADE OPERATION 


H. C. Specht Vol. xxvii—1908, pp. 1177-1195 
Analytical and experimental investigation of performance and char- 


acteristics of a Cascade set arranged for direct and differential concate- 
nation. 
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Discussion, pp. 1196-1212, by Messrs. W. I. Slichter, A. E. Averett, 
Elmer A. Sperry, and H. C. Specht. 

Relation between effectiveness of concatenation and magnitude of speed 
range. Description of several compensated Cascade sets. 


THE HEATING OF INDUCTION MOTORS 
A. Miller Gray Vol. xxviii—1909, pp. 527-553 


Theoretical and experimental investigation of heating of induction 
motors when starting and while running, showing its effect upon design. 
Data on thermal conductivity, convection and radiation which are of 
general value in design of electric machinery. 

Discussion, pp. 554-558, by Mr. David Hoock. 


A TRIGONOMETRIC METHOD FOR THE SOLUTION OF ALTERNATING- 
CURRENT PROBLEMS 


Harold Pender Vol. xxvii—1908, pp. 1397-1424 

Development of a short method for solving alternating-current prob- 
lems with examples of its application to single-phase and three-phase 
transmission lines, transformer and induction motors. Tables of react- 
ance capacity, resistance and drop factors for use in such calculations. 

Discussion, pp. 1424-1427, by Messrs. Comfort A. Adams, W. A. Del Mar 
and L. W. Rosenthal. 

Magnitude of errors involved by this method when applied to trans- 
mission line calculations. 


REDUCTION IN CAPACITY OF POLYPHASE MOTORS DUE TO UNBALANCING 
IN VOLTAGE 


S. B. Charters, Jr., and W. A. Hillebrand Vol. xxviii—1909, pp. 559-575 
Experimental study of the effect of unbalanced e.m.f. and phase shift 
on output of induction and synchronous motors. 
Discussion, pp. 576-586, by Messrs. R. E. Hellmund, A. E. Averett, 
A. M. Dudley, John C. Parker, Charles P. Steinmetz, Charles F. Scott, 
H. L. Wallau, S. B. Charters, Jr., I. E. Hanssen, and W. E. Hillebrand. 


THE CURRENT LOCUS OF THE SINGLE-PHASE INDUCTION MOTOR 
A. S. Langsdorf Vol. xxviii—1909, pp. 587-598 


Theoretical discussion of a method of calculating the exact secondary 
current locus for single-phase induction motors. 

Discussion, pp. 599-600, by Messrs. V. Karapetoff and A. S. Langsdorf. 

Teaching the theory of the single-phase induction motor. 


MULTI-SPEED INDUCTION MOTORS 
H. G. Reist & H. Maxwell Vol. xxviii—1909, pp. 601-609 


Theoretical discussion of methods of varying speeds of induction motors 
by changing the number of poles, the change of poles being accomplished 
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by regrouping the coils, by use of independent windings and by concate- 
nation. Actual tests. 
Discussion, pp. 610-614, by Messrs. H. C. Specht, A. M. Dudley, Charles 
P. Steinmetz, E. F. W. Alexanderson, A. E. Averett, and H. G. Reist. 
General discussion of limitations of these methods of speed variation, 
and additional data on internal concatenation. 


FUNCTION OF FLY-WHEELS IN CONNECTION WITH ELECTRICALLY 
OPERATED ROLLING MILLS 

H. C. Specht Vol, xxviii—1909, pp. 869-878 

Theoretical analysis of the performance of induction motor rolling mill 
drive with varying amounts of fly-wheel effect. Numerical examples 
chosen to indicate the most economical combination for driving a given 
plate and rail mill. 

Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 


THE REQUIREMENTS FOR AN INDUCTION MOTOR FROM THE USER’S 
POINT OF VIEW 
Walter B. Nye Vol, xxix—1910, pp. 147-149 

Brief mention of some of the conditions which must be met in the 
design of coils, bearings, shafts, pulleys and controllers so as to improve 
continuity of service and facilitate repairs. 

Discussion (including that of paper by Mr. Dugald C. Jackson on “The 
Applicability of Electrical Power to Industrial Establishments;” Mr. 
Charles T. Main’s paper on “Central Stations Versus Isolated Plants for 
Textile Mills;’ Mr. R. S. Hale’s paper on “The Supply of Electrical 
Power for Industrial Establishments from Central Stations,” and Mr. 
G. H. Stickney’s paper on “Illumination for Industrial Plants”), pp. 150- 
182, by Messrs. J. C. Parker, Charles B. Burleigh, Norman T. Wilcox, 
H. B. Emerson, N. W. Dalton, H. W. Peck, R. D. DeWolf, Albert L,. 
Pearson, H. D. James, C. A. Graves, J. H. Gardiner, and H. D. Jackson. 

General discussion of the relative advantages and disadvantages of 
central stations and private plant energy supply, together with figures and 
experience from actual practice. Brief description of decentralized 
system of electrical energy production in which moderate size non-con- 
densing turbo-electric stations supply both electricity and steam to con- 
sumers, the stations being interconnected both by the electric and the 
steam distribution systems. 


INTERACTION OF FLY-WHEELS AND MOTORS WHEN DRIVING ROLL 
TRAINS BY INDUCTION MOTORS 
F. G. Gasche Vol. xxix—1910, pp. 1385-1402 
General discussion of the application of fly-wheels to roll mill drive, 
followed by mathematical analysis of the forces acting in an induction 
motor fly-wheel set when coupled to a roll train, with a full mathematical 
development of the equations. 
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Discussion, pp. 1403-1414, by Messrs. C. P. Steinmetz, C. F. Scott, Gano 
Dunn, Selby Haar, W. W. Crawford, and F. G. Gasche. 

Short-cut methods of calculating the performance of fly-wheel induction 
motor drive for roll trains. 


D. ALTERNATING-CURRENT COMMUTATOR MACHINES 


A STUDY OF THE HEYLAND MACHINE AS MOTOR AND GENERATOR 
Comfort A. Adams Vol. xxi—1903, pp. 519-568 
Outline of development of alternating-current commutator motor lead- 
ing up to the Heyland machine. Principle and theory of operation of 
the Heyland motor. Tests of the performance characteristics of the 
machine as a motor, and as shunt and compound generator. Bibliography. 


SPEED-TORQUE CHARACTERISTICS OF THE SINGLE-PHASE REPULSION MOTOR 
Walter I. Slichter Vol. xxiii—1904, pp. 1-7 

Observed and calculated performance characteristics of single-phase 
repulsion motor for railway service compared with direct-current series 
motor. 

Discussion, incorporated with that of paper by Charles P. Steinmetz on 
“The Alternating-Current Railway Motor.” 


THE ALTERNATING-CURRENT RAILWAY MOTOR 
Charles P. Steinmetz Vol. xxiii—1904, pp. 9525 

Brief account of early work with compensated series commutator 
single-phase motor. Design data given for motors built by Eickemeyer 
and actual performance characteristics of this motor compared with cal- 
culated performance of repulsion motor. Analytical theory of single- 
phase repulsion motor. 

Discussion (including that of paper by Walter I. Slichter on “Speed- 
Torque Characteristics of the Single-Phase Repulsion Motor’), pp. 26-81, 
by Messrs. B. G. Lamme, A. S. McAllister, B. J. Arnold, Charles P. 
Steinmetz, P. M. Lincoln, W. I. Slichter, Ralph D. Mershon, A. H. 
Armstrong, Robert Lundell, O. S. Lyford, Jr., H. A. Wagner, Charles F. 
Scott, B. A. Behrend, W. S. Franklin, Dugald C. Jackson, and V. 
Karapetoff. 

Theory of operation of compensated series and repulsion motors treated 
analytically and graphically. Observed performance characteristics of 
repulsion motor as motor and generator. 


REPULSION INDUCTION MOTOR 
Maurice Milch Vol. xxv—1906, pp. 269-290 
Theory and performance characteristics of a commutator single-phase 
induction motor that starts as a repulsion motor, 
Discussion, pp. 291-204, by Messrs. C. P. Steinmetz, D. C. Jackson and 
G. Percy Cole. 
Some requirements of cotton mill drive. 
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THE SINGLE-PHASE COMMUTATOR TYPE MOTOR 
B. G. Lamme Vol. xxvii—1908, pp. 137-156 
Brief discussion of certain features in the design of compensated single- 
phase series motors for railway service; covering effects of magnetic 
induction and frequency in commutation and torque; decrease of effec- 
tive air gap; effect of power-factor on overload torque, etc. 
No discussion. 


THE VECTOR DIAGRAM OF THE COMPENSATED SINGLE-PHASE 
ALTERNATING-CURRENT MOTOR 
W. I. Slichter Vol. xxvi—1907, pp. 1527-1532 
Physical theory and development of the diagram. 
Discussion, p. 1533, by Mr. V. Karapetoff. 
Effect of saturation on vector diagram. 


A SINGLE-PHASE RAILWAY MOTOR 
E. F. Alexanderson Vol. xxvii—1908, pp. 1-17 


Classification of single-phase railway motors, followed by theoretical 
analysis of the performance characteristic of a series-repulsion motor. 

Discussion, pp. 18-42, by Messrs. L. B. Stillwell, B. G. Lamme, W. B. 
Potter, O. S. Lyford, Jr. W. I. Slichter, S. N. Kintner, Charles P. 
Steinmetz, W. S. Murray, E. F. Alexanderson, and Elmer A. Sperry. 

General remarks on the relative merits of series-repulsion and com- 
pensated series motors, with considerable data on the actual performance 
of the compensated series motor as to power-factor, commutation, brush 
wear, etc. 


A SKETCH OF THE THEORY OF THE ADJUSTABLE SPEED SINGLE-PHASE 
SHUNT INDUCTION MOTOR 
F. Creedy Vol. xxviii—1909, pp. 475-516 


Theoretical discussion of methods of varying the speed of single-phase 
shunt repulsion motors, with results of tests. 

Discussion, incorporated with that of paper by E. F. W. Alexanderson 
on “Repulsion Motor with Variable Speed Shunt Characteristics.” 


REPULSION MOTOR WITH VARIABLE SPEED SHUNT CHARACTERISTICS 
E. F. W. Alexanderson Vol. xxviii—1909, pp. 511-521 

Theoretical discussion of method of speed control for a single-phase 
shunt repulsion motor. 

Discussion, pp. 522-526, including discussion of F. Creedy’s paper on 
“Adjustable Speed Single-Phase Shunt Induction Motors,” by Messrs. 
V. Karapetoff, E. F. W. Alexanderson and F. Creedy. 

Further remarks on the methods of speed variation of shunt repulsion 
motors, together with test data. 
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ON THE SPACE ECONOMY OF THE SINGLE-PHASE SERIES MOTOR 
William §. Franklin and Stanley S. Seyfert Vol. xxix—1910, pp. 23-40 


Theory and tests of a balanced choke coil arrangement for preventing 
excessive short-circuit currents due to pulsating flux; also description 
of a proposed single-phase commutator motor with external armature and 
commutator intended to give improved utilization of space. 


Discussion, pp. 41-53, by Messrs. S. M. Kintner, E. H. Anderson, 
E. F. W. Alexanderson, S. S. Seyfert, L. B. Stillwell, and W. S. Franklin. 


Detailed criticism of the external armature type motor tending to show 
its impracticability. Brief mention of other methods of improving space 
economy. Weight and space factors from actual practice. 


E. CONVERTERS AND MOTOR-GENERATORS 


THE INDUCTION MOTOR AND THE ROTARY CONVERTER AND THEIR RELATION 
TO THE TRANSMISSION SYSTEM 


Chas. F. Scott Vol. xviii—1901, pp. 371-382 


Detailed comparison of induction and synchronous motors as to con- 
struction, performance characteristics and operation. General discussion 
of synchronous converters, induction motor-generators and synchronous 
motor-generators, bringing out their relation to the generator. 


Discussion, incorporated with that of paper by E. W. Rice, Jr., on “The 
Control of High-Voltage Systems of Large Power.” 


ELECTRIC RAILWAY APPARATUS 
Ernst J. Berg Vol. xviii—1901, pp. 603-630 


Discussion of the characteristics and limitations of generators, con- 
verters, motor-generators and motors for different kinds of electric rail- 
way service. Extended consideration of the relative merits of direct- 
current series, and polyphase induction motors in a given numerical 
instance, comparing performance, efficiency and cost. 


Discussion (including that of paper by Albert H. Armstrong on “Notes 
on Modern Electric Railway Practice’), pp. 631-666, by Messrs. Paul 
Janet, Chas. P. Steinmetz, G. Gillon, Chas. Janisch, Bion J. Arnold, C. O. 
Mailloux, E. P. Roberts, L. B. Stillwell, A. H. Pott, C. F. Scott, P. K. 
Stern, H. C. Spaulding, F. S. Holmes, Ernst J. Berg, A. H. Armstrong, 
and N. C. Sawers. 


General remarks on the stability of the induction motor for traction 
purposes. 
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ENERGY TRANSFORMATIONS IN THE SYNCHRONOUS CONVERTER 

William S. Franklin Vol. xxii—1903, pp. 17-33 

Analysis of the energy relations in synchronous converters to deter- 
mine the amount of energy which is conductively transferred from one 
circuit to the other, and the amount which is transferred inductively. 
Brief discussion of armature reaction. 

Discussion, pp. 34-37, by Samuel Sheldon. 

Criticism of Prof, Franklin’s method. 


CONSTANT-CURRENT MERCURY ARC RECTIFIER 
Charles P. Steinmetz Vol. xxiv—1905, pp. 371-393 


Description of mercury arc rectifier system covering operative charac- 
teristics, performance tests with various kinds of load, and theory and 
calculation of the electrical constants. 

Discussion, pp. 394-396, by Messrs. J. W. Lieb, Jr., John W. Howell, 
Percy H .Thomas, F. A. C. Perrine, E. F. Northrup, and Charles P. 
Steinmetz. 

Criticism of rectification theory based on properties of arc. First 
description of rectification with mercury arc. Type of instruments suit- 
able for measurement of rectified currents. 


SYNCHRONOUS CONVERTERS AND MOTOR-GENERATORS 

W. L. Waters Vol. xxiv—1905, pp. 717-732 

Comparative speeds, costs and efficiencies of synchronous converters 
for different voltages and ratings at 25 and 60 cycles. Discussion of 
operative characteristics of synchronous converters—e. m. f. control, com- 
mutation, armature reaction, heating, mounting arid mechanical design. 

Discussion, pp. 733-740, by Messrs. Gano S. Dunn, F. G. Proutt, Charles 
P. Steinmetz, L. C. Marburg, H. G. Stott, Morgan Brooks, f. W. Lieb, Jr., 
and W. L. Waters. 


Advantages of induction motor in motor-generator sets. Effect of 
high armature reaction on surging. Operation of synchronous converters 
in parallel and their behavior under short circuit. 


SHUNT AND COMPOUND-WOUND SYNCHRONOUS CONVERTERS FOR RAILWAY WORK 
W.L. Waters Vol. xxv—1906, pp. 549-553 


Some advantages and disadvantages of compound wound synchronous 
converters. 


Discussion, pp. 554-557, by Messrs. J. B. Taylor, P. M. Lincoln and 
W. L. Waters. 


General remarks pro and con compound wound synchronous converters. 
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MOTOR GENERATORS VS. SYNCHRONOUS CONVERTERS 
P. M. Lincoln Vol. xxvi—1907, pp. 303-311 

Brief general analysis of the relative merits of synchronous converters, 
synchronous motor generator and induction motor generator from opera- 
tive and economical standpoints. 

Discussion, pp. 312-349, by Messrs. A. H. Armstrong, W. L. Waters, 
H. G. Stott, Ralph D. Mershon, Charles W. Stone, Charles F. Scott, 
Philip Torchio, B. A. Behrend, J. R. C. Armstrong, A. H. Babcock, F. G. 
Baum, Ernst J. Berg, R. G. Black, Edward P. Burch, H. W. Buck, O. B. 
Coldwell, W. R. C. Corson, Henry Floy, Clarence E. Gifford, William B. 
Jackson, R. S. Kelsch, Farley Osgood, John C. Parker, H. F. Parshall, 
A. C. Pratt, Leo Schuler, Carl Schwartz, Guido Semenza, B. C. Shipman, 
Miles Walker, and J. B. Whitehead. 

General discussion of the relative merits of the synchronous converter, 
the synchronous motor generator and the induction motor generator with 
regard to reliability, voltage regulation, efficiency, cost, etc. 

SOME DEVELOPMENTS IN SYNCHRONOUS CONVERTERS 
Chas. W. Stone Vol. xxvii—1908, pp. 181-189 

Description of some mechanical details of the vertical type synchronous 
converter. Brief discussion of the advantages and disadvantages of 
different methods of voltage regulation including the booster and the 
split-pole methods. 

Discussion, incorporated with paper by J. E. Woodbridge on “Some 
Features of Railway Converter Design and Operation.” 


SOME FEATURES OF SYNCHRONOUS CONVERTER DESIGN AND OPERATION 
J. E. Woodbridge Vol. xxvii—1908, pp. 191-216 


Analytical study of the three-phase and the six-phase synchronous 
converter, with a demonstration of the advantages of the self-starting 
converters and a discussion of the theory and practice of compounding. 

Discussion (including paper by W. L. Waters on “The Non-Synchro- 
nous Generator in Central Station and Other Work,” and paper by 
Chas. W. Stone on “Some Developments in Synchronous Converters”), 
pp. 217-254, by Messrs. C. F. Scott, Paul M. Lincoln, F. G. Clark, Chas. 
P. Steinmetz, Comfort A. Adams, J. R. Bibbins, Philip Torchio, J. B. 
Taylor, W. L. Waters, J. E. Woodbridge, and C. W. Stone. 

General discussion of the advantages and disadvantages of the induc- 
tion generator from the operating standpoint. Split-pole vs. alternating- 
current booster methods of e.m.f. regulation for converters. 


VOLTAGE RATIO IN SYNCHRONOUS CONVERTERS WITH SPECIAL REFERENCE 


TO THE SPLIT-POLE CONVERTER 
Comfort A. Adams Vol. xxvii—1908, pp. 959-985 


Determination of e.m.f. wave-form from the harmonic analysis of the 
flux distribution curve. The method is fully developed and then applied 
to two and three-part pole converters. 

Discussion, incorporated with paper by J. L. Woodbridge on “Applica- 
tion of Storage Batteries to Regulation of Alternating-Current Systems.” 
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INTERPOLES IN SYNCHRONOUS CONVERTERS 
B. G. Lamme and F. D. Newbury Vol. xxix—1910, pp. 1625-1653 

Analytical discussion of commutation in direct-current generators and 
synchronous converters, with reference to the advantages and disadvan- 
tages of commutating poles. General summary of the factors that limit 
the economical output of various types of converters. 

Discussion, pp. 1654-1678, by Messrs. Gano Dunn, H. F. T. Erben, C. P. 
Steinmetz, Jens Bache-Wiig, P. M. Lincoln, J. L. Burnham, C. W. Stone, 
C. A. Adams, and B. G. Lamme. 

General remarks on the use of commutating poles in synchronous con- 
verters, with special reference to interurban service where load factor is 
very low. Additional data on the design and limitating factors in syn- 
chronous converter construction. 
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ANGULAR VARIATION IN STEAM ENGINES 

P. O. Keilholtz Vol. xviii—1901, pp. 703-740 

Mathematical investigation of the turning moments due to steam and 
to inertia of the reciprocating parts, developing method of determining 
the relation between balancing effect of fly-wheel and the deviation from 
the position of absolutely uniform speed. Description of method of 
measuring any velocity variations by means of electrically driven tuning 
fork with detailed results of tests on a tandem compound engine. 

Discussion, incorporated with that of paper by Walter I. Slichter on 
“Angular Velocity in Steam Engines in Relation to Paralleling of Alter- 
nators.” 


PARALLEL OPERATION OF ENGINE-DRIVEN ALTERNATORS 

W.L.R. Emmet Vol. xviii—1901, pp. 745-751 

Account of the development of an anti-surging device for application 
to engine governors to enable parallel operation of alternators under all 
conditions of load. 

Discussion, incorporated with that of paper by Walter I. Slichter on 
“Angular Velocity in Steam Engines in Relation to Paralleling of Alter- 
nators.” 


ANGULAR VELOCITY IN STEAM ENGINES IN RELATION TO PARALLELING OF 
ALTERNATORS 
Walter I. Slichter Vol. xviii—1901, pp. 759-771 

Analytical discussion of causes and effects of irregular crank effort. 
Actual analysis of performance of engine of given design. 

Discussion (included with that of paper by P. O. Keilholtz on “Angular 
Variations in Steam Engines,” paper by Chas. P. Steinmetz on “Speed 
Regulation of Prime Movers and Parallel Operation of Alternators,” 
paper by W. L. R. Emmett on “Parallel Operation of Engine Driven 
Alternators,’ and paper by Ernst J. Berg on “Parallel Running of 
Alternators”), pp. 772-800, by Messrs. R. H. Rice, Jas. A. Seymour, C. F. 
Scott, R. D. Mershon, W. L. R. Emmet, B. A. Behrend, and August H. 
Kruesi. 

General remarks on requirements of parallel operation of alternators 
and cause and remedy for hunting. Relation between regulation charac- 
teristics of engine and division of load. Methods of measuring angular 


deviation. 


ECONOMICAL AND SAFE LIMITS IN THE SIZE OF CENTRAL STATIONS 
H. A. Lardner Vol. xxi—1903, pp. 407-416 


Brief discussion of the factors that bear upon the relative economy of 
one large and several small stations. Probable effect of steam turbines 
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on size of generator units. Actual figures as to most economical size of 
steam engine. Classified advantages and disadvantages of large central 
stations. 

Discussion, incorporated with that of paper by Peter Junkersfeld on 
“Multiple Versus Independent Operation of Units and Central Stations.” 


GAS POWER FOR CENTRAL STATIONS 

J. R. Bibbins Vol. xxii—1903, pp. 767-790 

Analysis of the performance of a number of gas engine stations, cover- 
ing the operation characteristics, the economy and cost of operation and 
maintenance. Discussion of the advantages of operating a gas-electric 
station in connection with gas works, with estimated revenues and cost 
of operation and maintenance. Much data in tabular form and in form 
of characteristic curves. 

Discussion, pp. 791-797, by Messrs. Ralph D. Mershon, Philip Torchio, 
Herbert A. Wagner, H. G. Stott, and J. R. Bibbins. 

Fixed charges of gas-electric and steam-electric plants. Amount of 
jacket water required by gas engines under different conditions. Rela- 
tive importance of labor and maintenance with gas and steam engines. 


NOTES ON FLY-WHEELS 

H. H. Barnes, Jr. Vol. xxiii—1904, pp. 353-363 

Analytical study of relation of fly-wheel effect to hunting, giving direc- 
tions for predetermining the natural frequency of oscillation of a given 
system. 

Discussion, pp. 461-466, by Messrs. H. H. Barnes, Jr., W. S. Franklin, 
Clarence P. Feldman, and H. Y. Hall, Jr. 

General remarks on hunting of water-turbine, gas-engine and steam- 
engine driven machines. 


POWER PLANT ECONOMICS 
Henry G. Stott Vol. xxv—1906, pp. 1-27 

Complete analysis of the losses involved in the transformation of heat 
energy from coal into electrical energy, the data being taken from one 
year’s record in the power plant of the Interborough Rapid Transit Com- 
pany. Characteristics and maintenance and operation charges for various 
prime movers—steam engines, steam turbines, steam engines and exhaust 
turbines, gas engines, gas engines and steam turbines. Methods of opera- 
tion suggested whereby best plant economy could be improved. 

Discussion, pp. 28-60, by Messrs. E. W. Rice, Jr., Chas. E. Lucke, C. C. 
Chappelle, W. L. R. Emmett, F. E. Junge, Calvert Townley, Hartley LeH. 
Smith, Paul M. Lincoln, W. E. Moore, Rudolph Wintzer, and J. R. 
Bibbins. 

General discussion of the characteristics, economy and cost of operation 
of various prime movers, with special reference to low pressure turbines 
and gas engines. Notes on gas engine practice in Europe. Effect of load 
factor on cost of electric energy. 
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AUTOMATIC SAFETY DEVICES FOR STEAM ENGINES, TURBINES AND MOTORS 
Chas. M. Heminway Vol. xxv—1906, pp. 635-641 

Types and applications of automatic engine stops, value of the protec- 
tion and methods of maintenance of devices in proper condition. 

No discussion. 


GAS ENGINE REGULATION FOR DIRECT-CONNECTED UNITS 

Charles E. Lucke Vol. xxvi—1907, pp. 1-24 

General discussion of speed regulation problems, defining the function 
of governors, fly-wheels and valve gears, and listing the variables that 
enter into the problem. The use of crank-pin force and speed diagrams, 
in the solution of such problems, is suggested and its application to steam 
turbine operation used as an illustration. A number of papers before 
the A. I. E. E. and A. S. M. E. on this subject are abstracted and com- 
mented upon. 

No discussion. 


THE RATIO OF HEATING SURFACE TO GRATE SURFACE AS A FACTOR IN 


POWER PLANT DESIGN 
Walter S. Finlay, Jr. Vol. xxvi—1907, pp. 1709-1719 


Account of results obtained in the power plant of the Interborough 
Rapid Transit Company by installing a second grate under the existing 
boilers. Analytical study of the economy and saving produced thereby, 
with graphical performance diagrams and tabular comparison of the 
cost of maintenance and operation of the single and double grate plants. 

Discussion, pp. 1720-1737, by Messrs. Charles E. Lucke, W. F. Wells, 
Walter T. Ray, Henry Keisinger, W. L. Abbott, A. Bement, F. V. Hen- 
shaw, W. S. Finlay, Albert A. Cary, J. P. Sparrow, and J. E. Moultrop. 

General remarks on boiler efficiency, with results of experimental inves- 
tigation and tests on methods of improving efficiency. Actual figures on 
grate surface, heating surface, rate of combustion, efficiency, etc. 


AN EXHAUST STEAM TURBINE PLANT 
Henry H. Wait Vol. xxvi—1907, pp. 1739-1863 
Results of tests on low-pressure turbines with different vacua and 
steam pressures at the plant of the Wisconsin Steel Company, Chicago. 
Discussion, pp. 1764-1769, by Messrs. Francis Hodgkinson and J. R. 


Bibbins. 
Characteristics and tests of low-pressure turbine performance. 


DOUBLE-DECK STEAM TURBINE POWER PLANTS 
J. R. Bibbins Vol. xxvii—1908, pp. 1099-1118 
General discussion of the advantages of the double-deck turbine station, 
based on a description of three actual plants, giving space, weights, 
foundation design, cost and other interesting features. 
Discussion, pp. 1119-1121, by Messrs. C. W. Ricker and J. R. Bibbins. 
Actual itemized cost of West Point double-deck turbine station. 
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WORKING RESULTS—GAS-ELECTRIC POWER PLANTS 

J. R. Bibbins Vol. xxvii—1908, pp. 1123-1134 

Account of thirty-day test of producer-gas engine plant, with analysis 
of results indicating the commercial efficiency and the cost of energy at 
different load-factors. Comparison of costs with steam-turbine station 
practice. 

Discussion, pp. 1135-1137, by Messrs. J. P. Jackson and J. R. Bibbins. 

Reliability and overload capacity of gas engines. 


FUEL—THE PURCHASE OF, ON A BRITISH THERMAL UNIT BASIS 
Lawrence P. Crecelius Vol. xxviii—1909, pp. 51-62 
Details of a fuel contract on heat unit basis and discussion of sampling 
and testing. 
No discussion. 


PRIME MOVERS 

Charles P. Steinmetz Vol. xxviii—1909, pp. 63-84 

Theoretical discussion of ideal economics of electrical energy produc- 
tion. Characteristics and limitations of various types of prime movers. 

Discussion, pp. 85-99, by Messrs. Louis A. Ferguson, Charles E. Lucke, 
Henry E. Longwell, David B. Rushmore, Calvert Townley, and Ernst J. 
Berg. 

Sharp criticisms of the paper. Factors to be considered in choosing 
prime movers. Numerical examples showing relative cost of energy pro- 
duction by water power and steam. 


NOTES ON THE COST OF POWER 
H. G. Stott Vol. xxviii—1909, pp. 1479-1502 
Graphical charts showing results of calculations on the cost of energy 
as effected by load, load factor and load curve, with different types of 
prime movers—reciprocating engines, steam turbines, reciprocating engine 
and exhaust turbine, gas engine and steam turbine, and hydraulic turbines. 
No discussion. 


TESTS OF A 15,000-KW. STEAM-ENGINE-TURBINE UNIT 
H. G. Stott and R. J. 8. Pigott Vol. xxix—1910, pp. 183-229 

Description of the combined high-pressure reciprocating engine and 
low-pressure turbo-induction generator plant of the Interborough Rapid 
Transit Company, together with reasons for adopting this type of appa- 
ratus and summary of results accomplished by its use. Results and prin- 
cipal data of tests covering economy and performance of the prime movers 
are presented in tabular and diagrammatic form. 

Discussion, pp. 230-248, by Messrs. W. L. R. Emmet, Max Rotter, E. F. 
Miller, Edward L. Clark, E. D. Dreyfus, Charles P. Steinmetz, J. W. Lieb, 
Jre oD wo. acobus, Schauber, G. R. Parker, O. Junggren, F. 
Samuelson, R. J. S. Pigott, and H. G. Stott. 
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THE GENERATING SYSTEM OF AN ELECTRIC LIGHTING COMPANY 
A. R. Cheyney Vol. xxix—1910, pp. 339-360 
General discussion of important economic features in the operation of 
large central station plants, showing how econoniy, efficiency and reliability 
are maintained in every state of the process from the coal mine to the 
outgoing feeders of the sub-station. 
No discussion. 


GAS ENGINES IN CITY RAILWAY AND LIGHTING SERVICE 

E. D. Latta, Jr. Vol. xxix—1910, pp. 429-461 

Description of the gas engine plant of the Charlotte Electric Railway 
Company, followed by a detailed explanation of the mode of operation of 
the engines and the producers, together with actual performance record 
as to shut-downs, speed regulation, parallel running, cost of operation, 
maintenance and repairs. The theory of producer gas manufacture and 
combustion. 

Discussion, pp. 462-464, by Messrs. H. K. English, F. D. Gatchell, and 


Bab ivattay. jr 
Additional data on piston-rod packing and the slow oxidation of coal. 


TESTING STEAM TURBINES AND STEAM TURBO-GENERATORS 
E. D. Dickinson and L. T. Robinson Vol. xxix—1910, pp. 1679-1688 

Brief description of methods of testing turbo-generator units, pointing 
out the precaution that must be exercised in order to attain a high degree 
of accuracy. 

Discussion, pp. 1689-1707, by Messrs. Gano Dunn, W. L. R. Emmet, 
Francis Hodgkinson, W. L. Robb, Edwin D. Dreyfus, W. C. L. Eglin, 
A. Henry Pikler, E. W. Yearsley, E. B. Rosa, L. T. Robinson, I. E. 
Moultrop, and E. D. Dickinson. 

General remarks on turbine and turbo-generator testing correction fac- 
tors, methods of test, accuracy of different measurements, etc. 
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A. BUILDINGS 


CEMENT IN CENTRAL STATION DESIGN 
Eugene B. Clark Vol. xxiv—1905, pp. 55-63 
Description of the construction and installation of concrete floors, roofs, 
switch cells, conduits, etc. 
No discussion. 


B. ECONOMICS 


ECONOMICAL AND SAFE LIMITS IN THE SIZE OF CENTRAL STATIONS 

H. A. Lardner Vol. xxi—1903, pp. 407-416 

Brief discussion of the factors that bear upon the relative economy of 
one large and several small stations. Probable effect of steam turbines 
on size of generator units. Actual figures as to most economical size of 
steam engine. Classified advantages and disadvantages of large central 
stations. 

Discussion, incorporated with that of paper by Peter Junkersfeld on 
“Multiple Versus Independent Operation of Units and Central Stations.” 


CENTRAL STATION ECONOMIES 
W. E. Goldsborough and P. E, Fansler Vol. xxii—1903, pp. 467-499 
Description of power plant of the Indiana Union Traction Company 
and methods used in testing the equipment. Detailed discussion of tests, 
giving losses in the different parts of the system and the efficiency of 
the different steps in the transmission from the coal pile to the cars. 
Discussion, pp. 500-505, by Messrs. W. E. Goldsborough, M. H. Gerry, 
Jr., H. G. Stott, Gano S. Dunn, W. F. Wells, and P. M. Lincoln. 
Ultimate object in the design of a power plant. 


GAS POWER FOR CENTRAL STATIONS 

J. R. Bibbins Vol. xxii—1903, pp. 767-790 

Analysis of the performance of a number of gas engine stations, cover- 
ing the operation characteristics, the economy and cost of operation and 
maintenance. Discussion of the advantages of operating a gas-electric 
station in connection with gas works, with estimated revenues and cost 
of operation and maintenance. Much data in tabular form and in form 
of characteristic curves. 

Discussion, pp. 791-797, by Messrs. Ralph D. Mershon, Philip Torchio, 
Herbert A. Wagner, H. G. Stott, and J. R. Bibbins. 

Fixed charges of gas-electric and steam-electric plants. Amount of 
jacket water required by gas engines under different conditions. Rela- 
tive importance of labor and maintenance with gas and steam engines. 
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DUPLICATION OF ELECTRICAL APPARATUS TO SECURE RELIABILITY OF SERVICE 
H. W. Buck Vol. xxiv—1905, pp. 261-268 

Brief detailed discussion of the conditions which govern the economic 
usefulness of reserve apparatus in different divisions of a power plant 
system. 

Discussion (including that of paper by George F. Chellis on “Time- 
Limit Relays”), pp. 269-282, by Messrs. H. G. Stott, Philip Torchio, C. O. 
Mailloux, S. D. Sprong, W. F. Wells, G. F. Chellis, H. W. Buck, H. R. 
Stuart, P. M. Lincoln, and Charles F. Scott. 

General remarks on and experience with time-limit relays. Description 
of the relay practice of The New York Edison Company. Practice of 
large company in maintaining continuity of service. 


POWER PLANT ECONOMICS 
Henry G. Stott Vol. xxv—1906, pp. 1-27 

Complete analysis of the losses involved in the transformation of heat 
energy from coal into electrical energy, the data being taken from one 
year’s record in the power plant of the Interborough Rapid Transit Com- 
pany. Characteristics and maintenance and operation charges for various 
prime movers—steam engines, steam turbines, steam engines and exhaust 
turbines, gas engines and steam turbines. Methods of operation suggested 
whereby best plant economy could be improved. 

Discussion, pp. 28-60, by Messrs. E. W. Rice, Jr., Chas. E. Lucke, C. O. 
Chappelle, W. L. R. Emmett, F. E. Junge, Calvert Townley, Hartley 
LeH. Smith; Paul M. Lincoln, W. E. Moore, Rudolph Wintzer, and 
J. R. Bibbins. 

General discussion of the characteristics, economy and cost of opera- 
tion of various prime movers, with special reference to low pressure 
turbines and gas engines. Notes on gas engine practice in Europe. 
Effect of load factor on cost of electric energy. 


THE RELATION OF LOAD FACTOR TO THE EVALUATION OF 
HYDROELECTRIC PLANTS 


S. B. Storer Vol. xxv—1906, pp. 139-143 
Brief theoretical study of effect of load factor on cost of electric 
energy production in steam and water power plants. 
No discussion. 


AN ANALYSIS OF THE DISTRIBUTION LOSSES IN A LARGE CENTRAL 
STATION SYSTEM 


L. L. Elden Vol. xxvi—1907, pp. 665-680 
Record of four years’ study of the losses in a certain large energy dis- 
tribution system, with an account of methods employed to reduce losses 
between switchboard and consumer. 
No discussion. 
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THE RATIO OF HEATING SURFACE TO GRATE SURFACE AS A FACTOR IN 
POWER PLANT DESIGN 


Walter S. Finlay, Jr. Vol. xxvi—1907, pp. 1709-1719 

Account of results obtained in the power plant of the Interborough 
Rapid Transit Company by installing a second grate under the existing 
boilers. Analytical study of the economy and saving produced thereby, 
with graphical performance diagrams and tabular comparison of the cost 
of maintenance and operation of the single and double grate plants. 

Discussion, pp. 1720-1737, by Messrs. Charles E. Lucke, W. F. Wells, 
Walter T. Ray, Henry Keisinger, W. L. Abbott, A. Bement, F. V: Hen- 
shaw, W. S. Finlay, Albert A. Cary, J. P. Sparrow, and J. E. Moultrop. 

General remarks on boiler efficiency, with results of experimental inves- 
tigation and tests on methods of improving efficiency. Actual figures on 
grate surface, heating surface, rate of combustion, efficiency, etc. 


PRIME MOVERS 

Charles P. Steinmetz Vol. xxviii—1909, pp. 63-84 

Theoretical discussion of ideal economics of electrical energy produc- 
tion. Characteristics and limitations of various types of prime movers. 

Discussion, pp. 85-99, by Messrs. Louis A. Ferguson, Charles E. Lucke, 
Henry E. Longwell, David B. Rushmore, Calvert Townley, and Ernst J. 
Berg. 

Sharp criticisms of the paper. Factors to be considered in choosing 
prime movers. Numerical examples showing relative cost of energy pro- 
duction by water power and steam. 


CENTRALIZATION OF POWER SUPPLY 
Presidential Address 
Louis A. Ferguson Vol. xxviii—1909, pp. 355-361 
Financial, technical and industrial advantages of centralization of elec- 
trical energy production. 
No discussion. 


COMMENTS ON THE OPERATION AND DEVELOPMENT OF HYDROELECTRIC PLANTS 
Henry L. Doherty Vol. xxviii—1909, pp. 1361-1379 

General discussion of certain features in the operation and development 
of hydroelectric plants with a view to improving the standing and value 
of water-power securities. 

Discussion, pp. 1380-1478, by Messrs. L. B. Stillwell, Henry G. Stott, 
S. E. Doane, Cary T. Hutchinson, H. W. Buck, W. N. Ryerson, Calvert 
Townley, Julian C. Smith, Henry L. Doherty, Carl Schwartz, C. P. 
Fowler, J. Lester Woodbridge, W. E. Winship, Francis Blossom, Philip 
P. Barton, C. H. Baker, H. F. Parshall, J. F. Vaughan, E. C. Brown, 
J. H. Wilson, James Lyman, R. A. Ross, M. H. Collbohm, H. A. Storrs, 
E. P. Roberts, P. W. Sothman, O. S. Lyford, Jr., D. S. Jacobus, Ralph 
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D. Mershon, David B. Rushmore, John Martin, Irving E. Brooke, and 
W. G. Chace. 

A very full discussion of hydroelectric economics, with special refer- 
ence to the following topics: Fixed and operating charges for energy 
production in hydroelectric plant with steam reserve for different ratios 
of water power to steam and for different load curves; numerous esti- 
mates of first cost of hydroelectric and steam plants and also of plant 
depreciation; Various data for actual practice of reliability and contin- 
uity of service for electric transmission plants; Preliminary data and 
factors which enter into the valuation of water-power development; 
Government control. 


NOTES ON THE COST OF POWER 
H. G. Stott Vol. xxviii—1909, pp. 1479-1502 


Graphical charts showing results of calculations on the cost of energy 
as affected by load, load factor and load curve, with different types of 
prime movers—reciprocating engines, steam turbines, reciprocating engine 
and exhaust turbine, gas engine and steam turbine, and hydraulic turbines. 

No discussion. 


THE APPLICABILITY OF ELECTRICAL POWER TO INDUSTRIAL ESTABLISHMENTS 
Dugald C. Jackson Vol. xxix—1910, pp. 107-114 

General outline of the advantages of electric power in manufacturing 
plants, touching upon the cost of producing energy in steam plants and 
pointing out the advantages of centralizing energy production of fac- 
tories in same locality. 

Discussion, incorporated with that of Mr. Walter B. Nye’s paper on 
“The Requirements for an Induction Motor from the User’s Point of 
View.” 


CENTRAL STATIONS VERSUS ISOLATED PLANTS FOR TEXTILE MILLS 
Charles T. Main Vol. xxix—1910, pp. 115-127 
Analytical discussion of the cost of energy for operating textile mills 
under various conditions, with special reference to advantages and dis- 
advantages of central station service. 
Discussion, incorporated with that of Mr. Walter B. Nye’s paper on 
“The Requirements for an Induction Motor from the User’s Point of 


View.” 


THE SUPPLY OF ELECTRICAL POWER FOR INDUSTRIAL ESTABLISHMENTS 


FROM CENTRAL STATIONS F 
R. S. Hale Vol, xxix—1910, pp. 129-137 


General discussion of the relative cost of energy production in a central 
station and in isolated manufacturing plants, with special reference to 
items usually overlooked in making such estimates. 

Discussion, incorporated with that of Mr. Walter B. Nye’s paper on 
“The Requirements for an Induction Motor from the Users’ Point of 


View.” 
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THE GENERATING SYSTEM OF AN ELECTRIC LIGHTING COMPANY 
A. R. Cheyney Vol. xxix—1910, pp. 339-360 
General discussion of important economic features in the operation of 
large central station plants, showing how economy, efficiency and reli- 
ability are maintained in every state of the process from the coal mine 
to the outgoing feeders of the sub-station. 
No discussion. 


DIVERSITY FACTOR 
H. B. Gear Vol. xxix—1910, pp. 375-384 


Analytical discussion of diversity factor between various elements of 
the distribution system and of various classes of business, showing its 
effect on initial investment and cost of service. 

No discussion. 


C. HYDROELECTRIC PLANTS 


THE ELECTRIC TRANSMISSION OF POWER FROM NIAGARA FALLS 
Lewis B. Stillwell Vol. xviii—1901, pp. 445-531 

Historical outline of the development, design, construction and opera- 
tion of the electrical equipment of the Niagara Falls power plant. 
Description of the generators, their design and their performance under 
tests and in operation. Also a description of the transmission and distri- 
bution system, its construction and difficulties encountered in its operation. 

Discussion, pp. 532-544, by Messrs. L. B. Stillwell, Chas. P. Steinmetz, 
H. W. Buck, P. M. Lincoln, E. A. Sperry, F. A. C. Perrine, P. K. Stern, 
H. G. Stott, and Clarence E. Gifford. 

General discussion of the methods of operation for large transmission 
and distribution systems with reference to interruptions from various 
causes. Experience with grounded wire on long lines in the West. Diffi- 
culties in operation of railway converter sub-stations in Buffalo. 


THE NEW GENERATING PLANTS OF THE NIAGARA FALLS POWER COMPANY 
H. W. Buck Vol. xix—1902, pp. 765-780 
Brief description of the No. 2 American power house and of the 
Canadian power house, giving general data concerning the equipment, the 
wiring and the switchboards. 
Discussion, incorporated with that of paper by Chas. P. Steinmetz on 
“Notes on the Theory of the Synchronous Motor.” 


AN EFFICIENT HIGH-PRESSURE WATER-POWER TRANSMISSION PLANT 

George J. Henry, Jr., and Joseph N. Le Conte Vol. xxii—1903, pp. 627-645 

General description of Pelton wheels and hydraulic equipment for 
1923-ft. head. Methods of making performance tests, the results of tests 
being given in tables and curves. 

Discussion, pp. 646-647, by Messrs. F. O. Blackwell and H. A. Lardner. 

First three-phase transmission plant in United States. Pipe lines for 
high pressure. 
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WATER POWERS OF THE SOUTH EASTERN APPALACHIAN REGION. 
Frederick A. C. Perrine Vol. xxiv—1905, pp. 789-800 

Brief comparison of the general characteristics of the Appalachian 
system with other great mountain ranges of the United States. Short 
résumé of the different water sheds in the South Appalachian system, 
giving area, rainfall, run-off characteristics, etc. 

Discussion, pp. 801-806, by Messrs. Ralph W. Pope, C. E. Waddell, 
L. S. Randolph, A. M. Schoen, F. A. C. Perrine, Carl Hering, J. W. 
Lieb, Jr., and Gano S. Dunn. 

General remarks on hydroelectric power development. Relation between 
rainfall, distribution and uniformity of run-off. Motion carried to 
appoint a water power conservation committee. 


THE DEVELOPMENT OF THE ONTARIO POWER COMPANY. 
P. N. Nunn Vol, xxiv—1905, pp. 807-833 

Description of the layout and construction of the generating and dis- 
tribution plants, profusely illustrated with photographs and working 
drawings. 

Discussion, pp. 834-838, by Messrs. Gano S. Dunn, W. E. Goldsborough, 
H. G. Stott, P. H. Thomas, C. A. Greenidge, P. N. Nunn, and Philip P. 
Barton. 

Probable effect of taking water at Chicago upon the flow at Niagara 
Falls. Characteristics of ice formation in the Niagara River and cause 
of ice difficulties experienced by Niagara Falls Power Company. 


THE RELATION OF LOAD-FACTOR TO THE EVALUATION OF HYDROELECTRIC PLANTS 
S. B. Storer Vol, xxv—1906 pp. 139-143 
Brief theoretical study of effect of load-factor on cost of electric 
energy production in steam and water-power plants. 
No discussion. 


NOTES.ON DESIGN OF HYDROELECTRIC POWER STATIONS 

David B. Rushmore Vol. xxvV—1906 pp. 145-163 

General remarks on some of the factors which enter into the design 
of a hydroelectric plant. Determination of the magnitude of a given 
development, choice of wheel and generator rating, of speed, and of 
efficiency with respect to economy of operation. Data on hydraulic system 
taken from Reclamation Service. 

No discussion. 


A NEW METHOD OF TURBINE CONTROL 
Lamar Lyndon Vol, xxv—1906 pp. 165-177 
Theory and description of a water wheel governor designed to com- 
pensate pressure rises in pipe systems and to prevent overrunning. 
Discussion, pp. 178-179, by Messrs. Paul Spencer, Lamar Lyndon, and 
Carl Hering. 
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ELECTRIC POWER TRANSMISSION 

Frederick Darlington Vol. xxv—1906 pp. 181-190 

General classification of natural water powers and loads which may 
be carried by such powers. Outline of data that must be determined in 
developing water power. Preliminary data and detailed estimates of 
cost of energy production in a certain plant in the Southern Appalachian 
mountains; also estimated cost of steam competition. 

No discussion. 


ECONOMIES TO BE DERIVED FROM THE UTILIZATION OF WATER POWERS OF 
LOW HEAD IN THE CENTRAL WEST 


Dugald C. Jackson Vol. xxv—1906, pp. 585-600 
Description of development of three water powers by the Janesville 
Electric Company in Janesville, Wis. 
No discussion. 


NOTES ON HYDROELECTRIC PLANT ORGANIZATION AND OPERATION 
Farley Osgood Yol. xxvi—1907, pp. 179-199 
Brief general outline of the points to be covered in the development and 
equipment of a hydroelectric plant, followed by a collection of actual 
experiences in the operation of a modern plant. 
No discussion. 


COMMENTS ON THE OPERATION AND DEVELOPMENT OF HYDROELECTRIC PLANTS 
Henry L. Doherty Vol. xxviii—1909, pp. 1361-1379 

General discussion of certain features in operation and development of 
hydroelectric plants with a view to improve the standing and value of 
water-power securities. 

Discussion, pp. 1380-1478, by Messrs. L. B. Stillwell, Henry G. Stott, 
S. E. Doane, Cary T. Hutchinson, H. W. Buck, W. N. Ryerson, Calvert 
Townley, Julian C. Smith, Henry L. Doherty, Carl Schwartz, C. P. 
Fowler, J. Lester Woodbridge, W. E. Winship, Francis Blossom, Philip 
P. Barton, C. H. Baker, H. F. Parshall, J. F. Vaughan, E. C. Brown, 
J. H. Wilson, James Lyman, R. A. Ross, M. H. Collbohm, H. A. Storrs, 
E. P. Roberts, P. W. Sothman, O. S. Lyford, Jr., D. S. Jacobus, Ralph D. 
Mershon, David B. Rushmore, John Martin, Irving E. Brooke, and W. G. 
Chace. 

A very full discussion of hydroelectric economics, with special refer- 
ence to the following topics: Fixed and operating charges for energy 
production in hydroelectric plant with steam reserve for different ratios 
of water power to steam and for different load curves; Numerous esti- 
mates of first cost of hydroelectric and steam plants and also of plant 
depreciation; Various data for actual practice of reliability and continuity 
of service for electric transmission plants; Preliminary data and factors 
which enter into the valuation of water-power development; Government 
control. 
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EMERGENCY GENERATING STATIONS FOR SERVICE IN CONNECTION WITH HYDRO- 
ELECTRIC TRANSMISSION PLANTS UNDER PACIFIC COAST CONDITIONS 


A. M. Hunt Vol. xxix—1910, pp. 675-684 
Analytical study of the comparative merits of a gas engine and a steam 
turbine station for standby service, covering first costs, standby charges 
and continuous operation cost. The steam plant is kept in readiness to 
start by storing electrically generated heat in water under high pressure. 

Discussion, pp. 685-704, by Messrs. L. B. Stillwell, L. Jorgensen, K. G. 
Dauns Cala Con ios lL. Johnston. Aw. Babcock, Wa A= DoblesiaG: 
Baum, A. M. Hunt, Cary T. Hutchinson, and P. H. Thomas. 

General remarks on standby service in connection with hydroelectric 
plants, comparing conditions in the West with those in the East and 
considering the relative value of gas engine, steam and water-power so 
well built as to require no standby service. 


HYDROELECTRIC POWER AS APPLIED TO IRRIGATION 
John Coffee Hays Vol. xxix-—1910, pp. 731-753 

Description of a large ground water system of irrigation (Mount 
Whiting Power Company in California) operated with hydroelectric 
energy, covering the power equipment; forms of contracts and charges; 
load characteristics; power requirements for different classes of work, 
and effect of irrigation on land values. 

Discussion, pp. 754-764, by Messrs. L. B. Stillwell, E. W. Paul, J. C. 
Hays, F. V. Henshaw, H. Homberger, L. Jorgensen, Ralph W. Pope, 
Markham Cheever, A. J. Bowie, Jr., W. A. Doble, and F. G. Baum. 

General discussion of the relative advantages of construction having 
limited life and construction which is practically permanent, also general 
remarks on irrigation. 
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TENDENCIES OF CENTRAL STATION DEVELOPMENT 
Vol. xxi—1903, pp. 403-405 


Introduction by President Chas. F. Scott. 


ECONOMICAL AND SAFE LIMITS IN THE SIZE OF CENTRAL STATIONS 

H. A. Lardner Vol, xxi—1903 pp, 407-416 

Brief discussion of the factors that bear upon the relative economy of 
one large and several small stations. Probable effect of steam turbines on 
size of generator units. Actual figures as to most economical size of 
steam engine. Classified advantages and disadvantages of large central 
stations. 

Discussion, incorporated with that of paper by Peter Junkersfeld on 
“Multiple Versus Independent Operation of Units and Central Stations.” 
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MULTIPLE VERSUS INDEPENDENT OPERATION OF UNITS AND CENTRAL STATIONS 
Peter Junkersfeld Vol. xxi—1903 pp. 425-440 

General discussion of troubles encountered in the operation of a central 
station system, covering the different links between the coal pile and the 
consumer’s circuits. Layout for sectional operation of large central station 
and advantages of this method of operation. 

Discussion (including that of paper by H. A. Lardner on “Economical 
and Safe Limits in the Size of Central Stations,’ and paper by Philip 
Torchio on “Safety Devices in Central Stations and Sub-stations”), pp. 
441-477, by Messrs. C. F. Scott, H. G. Stott, H. A. Wagner, F. A. Waldron, 
E. H. Sniffen, J. W. Lieb, Jr., Townsend Wolcott, W. S. Rugg, W. L. 
Abbott, P. Junkersfeld, H. A. Lardner, Philip Torchio, Philip K. Stern, 
B. J. Arnold, H. B. Gear, W. G. Carlton, Carl Schwartz, F. Hodgkinson, 
H. Etheridge, C. W. Rice, P. M. Lincoln, Franz Welz, W. C. L. Eglin, 
Horatio A. Foster, Carl Hering, Chas. Hewitt, and Paul Spencer. 

General remarks on central station operation—Fuel handling, prime 
movers, distribution system, etc., bearing upon the relative merits of a 
single interconnected system and several independent systems. Economy 
tests of steam turbines and discussion of the advantages of this type of 
prime mover. Utility of storage batteries in the operation of continuous- 
current central station system. 


CENTRAL STATION ECONOMIES 
W. E. Goldsborough and P. E. Fansler Vol. xxii—1903 pp. 467-499 
Description of power plant of the Indiana Union Traction Company 
and methods used in testing the equipment. Detailed discussion of tests, 
giving losses in the different parts of the system and the efficiency of the 
different steps in the transmission from the coal pile to the cars. 
Discussion, pp. 500-505, by Messrs. W. E. Goldsborough, M. H. Gerry, 
Jr., H. G. Stott, Gano S. Dunn, W. F. Wells, and P. M. Lincoln. 
Ultimate object in the design of a power plant. 


GAS POWER FOR CENTRAL STATIONS 

J. R. Bibbins Vol, xxii—1903 pp. 767-790 

Analysis of the performance of a number of gas engine stations, cover- 
ing the operation characteristics, the economy and cost of operation and 
maintenance. Discussion of the advantages of operating a gas-electric 
station in connection with gas works, with estimated revenues and cost 
of operation and maintenance. Much data in tabular form and in form 
of characteristic curves. 

Discussion, pp. 791-797, by Messrs. Ralph D. Mershon, Philip Torchio, 
Herbert A. Wagner, H. G. Stott, and J. R. Bibbins. 

Fixed charges of gas-electric and steam-electric plants. Amount of 
jacket water required by gas engines under different conditions. Relative 
importance of labor and maintenance with gas and steam engines. 
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MODERN CENTRAL STATION DESIGN AS EXEMPLIFIED BY THE NEW 
TURBO-GENERATOR STATION OF THE EDISON ELECTRIC 
ILLUMINATING COMPANY OF BOSTON 


I, E. Moultrop Vol. xxiv—1905 pp. 29-43 

Description of principal features in the design of the power station 
with drawings of the station, wiring diagram and layout of switchboard. 

Discussion, pp. 44-53, by Messrs. J. W. Lieb, Jr., H. G. Stott, F. C. 
Bates, Philip Torchio, J. H. Hallberg, C. O. Mailloux, W. F. White, I. E. 
Moultrop, and P. Junkersfeld. 

Central station and financial statistics. Relative merits and costs of 
surface and barometric condensers. General remarks on central station 
design. 


THE RATIO OF HEATING SURFACE TO GRATE SURFACE AS A FACTOR 
IN POWER PLANT DESIGN 


Walter S. Finlay, Jr. Vol. xxvi—1907 pp. 1709-1719 

Account of results obtained in the power plant of the Interborough 
Rapid Transit Company by installing a second grate under the existing 
boilers. Analytical study of the economy and saving produced thereby, 
with graphical performance diagrams and tabular comparison of the cost 
of maintenance and operation of the single and double grate plants. 

Discussion, pp. 1720-1737, by Messrs. Charles E. Lucke, W. F. Wells, 
Walter T. Ray, Henry Keisinger, W. L. Abbott, A. Bement, F. V. Hen- 
shaw, W. S. Finlay, Albert A. Cary, J. P. Sparrow, and J. E. Moultrop. 

General remarks on boiler efficiency, with results of experimental 
investigation and tests on methods of improving efficiency. Actual figures 
on grate surface, heating surface, rate of combustion, efficiency, etc. 


A NEW CO, RECORDER 
C. O. Mailloux Vol. xxvi—1907, pp. 1771-1787 
Description of Orsat apparatus followed by detailed description of the 
Westover recorder. 
Discussion, p. 1788, by A. A. Adler. 


DOUBLE-DECK STEAM TURBINE POWER PLANTS 
J. R. Bibbins Vol. xxvii—1908, pp. 1099-1118 
General discussion of the advantages of the double-deck turbine station, 
based on a description of three actual plants, giving space, weights, foun- 
dation design, cost and other interesting features. 
Discussion, pp. 1119-1121, by Messrs. C. W. Ricker and J. R. Bibbins. 
Actual itemized cost of West Point double-deck turbine station. 


WORKING RESULTS, GAS-ELECTRIC POWER PLANTS 
J. R. Bibbins : Vol. xxvii—1908, pp. 1123-1134 
Account of thirty-day test of producer-gas engine plant, with analysis 
of results indicating the commercial efficiency and the cost of energy at 
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different load factors. Comparison of costs with steam-turbine station 
practice. 
Discussion, pp. 1135-1137, by Messrs. J. P. Jackson and J. R. Bibbins. 
Reliability and overload capacity of gas engines. 


THE PURCHASE OF FUEL ON A BRITISH THERMAL UNIT BASIS 
Lawrence P. Crecelius Vol. xxviii—1909, pp. 51-62 
Details of a fuel contract on heat unit basis and discussion of sampling 
and testing. 
No discussion. 


TESTS OF A 15,000-KW. STEAM-ENGINE-TURBINE UNIT 
H. G. Stott and R. J. S. Pigott Vol. xxix—1910, pp. 183-229 

Description of the combined high-pressure reciprocating engine and 
low-pressure turbo-induction generator plant of the Interborough Rapid 
Transit Company, together with reasons for adopting this type of appa- 
ratus and summary of results accomplished by its use. Results and prin- 
cipal data of tests covering economy and performance of the prime movers 
presented in tabular and diagrammatic form. 

Discussion, pp. 230-248, by Messrs. W. L. R. Emmet, Max Rotter, E. F. 
Miller, Edward L. Clark, E. D. Dreyfus, Charles P. Steinmetz, J. W. 
[eb r.y Dio. Jacobus, Schauber, G. R. Parker, O. Junggren, 
F. Samuelson, R. J. S. Pigott, and H. G. Stott. 


E. ELECTRIC STATION APPARATUS AND WIRING 


THE CONTROL OF HIGH-POTENTIAL SYSTEMS OF LARGE POWER 
E. W. Rice, Jr. Vol. xviii—1901, pp. 407-420 

Description of the type H oil switches designed for Metropolitan Trac- 
tion Company and Manhattan Railway Company plants, together with 
short account of performance of oil, air and expulsion tube type switches 
under tests at high tension. General discussion of principles which should 
govern the layout of a central station. 

Discussion (including that of paper by William S. Aldrich and George 
W. Redfield on “Performance of an Artificial Forty-Mile Transmission 
Line;” paper by F. A. C. Perrine on “Elements of Design, Particularly 
Pertaining to Long Distance Transmission;” paper by Charles F. Scott 
on “The Induction Motor and the Rotary Converter, and Their Relation 
to the Transmission System,” and paper by Chas. P. Steinmetz on “Theo- 
retical Investigation of Some Oscillations of Extremely High Potential 
in Alternating-Current High-Potential Transmissions”), pp. 421-442 and 
667-660, by Messrs. Gano S. Dunn, Geo. D. Shepardson, Henry W. Fisher, 
W. L. R. Emmett, A. E. Kennelly, Chas. P. Steinmetz, F. A. C. Perrine, 
L. B. Stillwell, Oberlin Smith, R. D. Mershon, Paul Janet, W. S. Aldrich, 
C. F. Scott, and Percy H. Thomas. 
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Relative advantages and comparative performance of induction motors 
and synchronous motors. Atmospheric losses at high-tension lines as 
affected by diameter and stranding of conductor. Equation of rise of 
potential due to opening a circuit. 


OIL SWITCHES FOR HIGH PRESSURES 
E. M. Hewlett Vol. xxiii—1904, pp. 215-216 

Comparison of oil break with air break switches. 

Discussion, pp. 217-224, 242-245 and 249-251, by Messrs. C. C. Chesney, 
F, A. C. Perrine, Alex Dow, Ralph D. Mershon, C. F. Scott, P. N. Nunn, 
C. L. de Muralt, H. F. Parshall, W. A. Blanck, James Lyman, P. Junkers- 
feld, W. G. Carlton, E. O. Sessions, G. N. Eastman, I. E. Brooke, P. H. 
Thomas, R. F. Schuchardt, Edw. Schildhauer, H. F. Sanville, W. C. L. 
Eglin. ; 

Experience with oil switches in many large plants. Accounts of tests 
under short circuit conditions. Specifications for oil switches and brief 
reference to some of the mechanical difficulties encountered with present 
types. 


DUPLICATION OF ELECTRICAL APPARATUS TO SECURE RELIABILITY OF SERVICE 
H. W. Buck Vol, xxiv—1905, pp. 261-268 

Brief detailed discussion of the conditions which govern the economic 
usefulness of reserve apparatus in different divisions of a power plant 
system. 

Discussion (including that of paper by George F. Chellis on “Time- 
Limit Relays”), pp. 269-282, by Messrs. H. G. Stott, Philip Torchio, C. O. 
Mailloux, S. D. Sprong, W. F. Wells, G. F. Chellis, H. W. Buck, H. R. 
Stuart, P. M. Lincoln, and Charles F. Scott. 

General remarks on and experience with time-limit relays. Description 
of the relay practice of The New York Edison Company. Practice of 
large company in maintaining continuity of service. 


k ELECTRICAL CONNECTIONS FOR POWER STATIONS 
David B, Rushmore Vol, xxv—1906, pp. 559-584 
General discussion of the choice and arrangement of station apparatus. 
Classification of switches, relays and modes of connecting generator and 
station equipment to the lines. 
No discussion. 


ENCLOSED STATION WIRING 
F. 0. Blackwell Vol, xxvi—1907, 851-856 
Photographs of high-potential arcs. General rules for wiring high- 


tension stations. 
Discussion, pp. 857-871, by Messrs. C. W. Stone, L. C. Marburg, P. M. 
Lincoln, E. N. Lake, J. D. Jamieson, Fay Woodmansee, P. B. Woodworth, 
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W. B. Jackson, Dugald C. Jackson, Edwin W. Olds, Bertrand P. Rowe, 
Stephen Q. Hayes, C. W. Hutton; William McClellan, and L. A. Herdt. 

General discussion of the interior high-tension wiring, with special 
reference to the advisability of enclosing the conductors in fireproof 
compartments. 


SWITCHBOARD PRACTICE FOR VOLTAGES OF 60,000 AND UPWARDS 

Stephen Q, Hayes Vol, xxvi—1907, pp. 1333-1357 

Brief general discussion of factors which enter into the choice and 
arrangement of control apparatus in high-tension plants, with special 
reference to oil switches and circuit breakers. Designs for 60,000 and 
100,000-volt stations given to demonstrate the relative space required. 

Discussion, pp. 1358-1362, by Messrs. P. M. Lincoln, F. B. H. Paine, 
D. B. Rushmore, H. W. Buck, J. B. Taylor, William McClellan, W. N. 
Smith, L. C. Nicholson, S. Q. Hayes, J. H. Finney, F. G. Baum, and 
Ralph D. Mershon. 

Use of extra line wire for emergency service. Method of tying con- 
ductors to pin type insulators. 


THE NON-SYNCHRONOUS GENERATOR IN CENTRAL STATION AND OTHER WORK 
W.L. Waters Vol. xxvii—1908, pp. 157-180 

General characteristics of induction generator; method of operation; 
methods of excitation; regulation; behavior on short circuits; advantages 
in connection with steam turbine and gas engine drive. 

Analytical discussion of its suitability to different kinds of service— 
large and small central stations and in the production of direct-current 
with steam turbines. 

Discussion, incorporated in paper by J. E. Woodbridge on “Some Feat- 
ures of Railway Converter Design and Operation.” 


PARALLEL OPERATION OF HYDROELECTRIC PLANTS 
W.S. Lee Vol, xxix—1910, pp. 547-557 

General discussion of some of the economic advantages of operating 
hydroelectric plants in parallel, with all plants tied into one large high- 
tension distribution system, based on experience with plants of the 
Southern Power Company located on the southern slopes of the Appa- 
lachian Mountains. 

Discussion, pp. 558-571, by Messrs. W. S. Lee, Charles E. Waddell, 
Percy H. Thomas, David B. Rushmore, A. M. Schoen, Carl Hering, H. N. 
Muller, W. L. Waters, Charles F. Scott, and Edward W. Shedd. 

General discussion of the parallel operation of hydro-electric plants, 
with special reference to the use of induction generators and the regula- 
tion of speed and e.m. f. 
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PARALLEL OPERATION OF THREE-PHASE GENERATORS, WITH THEIR NEUTRALS 
INTERCONNECTED 


George I. Rhodes Vol. xxix—1910, pp. 765-790 

Analytical development of the relations between the factors that pro- 
duce neutral currents in star-connected generators with interconnected 
neutrals, so as to permit a close predetermination of the magnitude of 
the currents, followed by an application of the equation to existing gene- 
rators, the results being checked by tests. Remedies for the prevention 
of these currents are suggested. 

Discussion, pp. 791-807, by Messrs. H. J. Ryan, S. J. Lisberger, G. I. 
Rhodes, C. L. Cory, L. B. Stillwell, C. F. Adams, Paul Downing, E. F. 
Scattergood, W. F. Lamme, P. M. Lincoln, C. A. Adams, S. B. Charters, 
Jr., W. A. Hillebrand, Ralph D. Mershon, and H. Y. Hall. 

Some experience with plants operating with star-connected generators 
with interconnected neutrals. Laboratory reproduction of these condi- 
tions. Feasibility of applying author’s remedies. 


THE MODERN OIL SWITCH WITH SPECIAL REFERENCE TO SYSTEMS OF MODERATE 
VOLTAGE AND LARGE AMPERE CAPACITY 


A. R, Cheyney Vol. xxix—1910, pp. 1091-1108 

Analytical discussion of the present status of oil switch construction, 
pointing out lines along which future progress is apt to take place. Record 
of performance of 90 oil switches in actual service. 

Discussion, pp. 1109-1124, by Messrs. Peter Junkersfeld, Ford W. Harris, 
C. W. Stone, D. B. Rushmore, C. P. Steinmetz, W. I. Donshea, V. Kara- 
petoff, G. F. Sever, A. R. Cheyney, and E. M. Hewlett. 

General remarks on design and operation of oil switches. Experience 
in operation and results of experimental study. 


INTERPOLES IN SYNCHRONOUS CONVERTERS 
B. G. Lamme and F. D. Newbury Vol. xxix—1910, pp. 1625-1653 

Analytical discussion of commutation in direct-current generators and 
synchronous converters, with reference to the advantages and disadvan- 
tages of commutating poles. General summary of the factors that limit 
the economical output of various types of converters. 

Discussion, pp. 1654-1678, by Messrs. Gano Dunn, H. F. T. Erben, C. P. 
Steinmetz, Jens Bache-Wiig, P. M. Lincoln, J. L. Burnham, C. W. Stone, 
C. A. Adams, and B. G. Lamme. 

General remarks on the use of commutating poles in synchronous con- 
verters, with special reference to interurban service where load factor is 
very low. Additional data on the design and limitating factors in syn- 
chronous converter construction. 


12. PARALLEL OPERATION 


ANGULAR VARIATION IN STEAM ENGINES 

P. 0. Keilholtz Vol. xviii—1901, pp. 703-740 

Mathematical investigation of the turning moments due to steam and 
to inertia of the reciprocating parts, developing method of determining 
the relation between balancing effect of fly-wheel and the deviation from 
the position of absolutely uniform speed. Description of method of 
measuring any velocity variations by means of electrically driven tuning 
fork with detailed results of tests on a tandem compound engine. 

Discussion, incorporated with that of paper by Walter I. Slichter on 
“Angular Velocity in Steam Engines in Relation to Paralleling of Alter- 
nators,” 


SPEED REGULATION OF PRIME MOVERS AND PARALLEL OPERATION OF 
ALTERNATORS 
Charles P. Steinmetz Vol. xviii—1901, pp. 741-744 


Brief consideration of the features of speed regulation that affect 
parallel operation of alternators. . 

Discussion, incorporated with that of paper by W. I. Slitchter on “Angu- 
lar Velocity in Steam Engine in Relation to Paralleling of Alternators.” 


PARALLEL OPERATION OF ENGINE-DRIVEN ALTERNATORS 
W.L. R. Emmet Vol. xviii—1901, pp. 745-751 
Account of the development of an anti-surging device for application 
to engine governors to enable parallel operation of alternators under all 
conditions of load. 
Discussion, incorporated with that of paper by W. I. Slichter on “Angu- 
lar Velocity in Steam Engine in Relation to Paralleling of Alternators.” 


PARALLEL RUNNING OF ALTERNATORS 
Ernst J. Berg Vol. xviii—1901, pp. 753-757 
Development of equation covering the principles of parallel operation 
of alternators, showing the effect of armature reaction, the cause of hunt- 
ing and remedy. 
Discussion, incorporated with that of paper by W. I. Slichter on “Angu- 
lar Velocity in Steam Engine in Relation to Paralleling of Alternators.” 


ANGULAR VELOCITY IN STEAM ENGINES IN RELATION TO PARALLELING 
OF ALTERNATORS 
Walter I, Slichter Vol. xviii—1901, pp, 759-771 
Analytical discussion of causes and effects of irregular crank effort. 
Actual analysis of performance of engine of given design. 
Discussion (included with that of paper by P. O. Keilholtz on “Angular 
Variations in Steam Engines,” paper by Chas. P. Steinmetz on “Speed 
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Regulation of Prime Movers and Parallel Operation of Alternators,” 
paper by W. L. R. Emmett on “Parallel Operation of Engine Driven 
Alternators,” and paper by Ernst J. Berg on “Parallel Running of Alter- 
nators”), pp. 772-800, by Messrs. R. H. Rice, Jas. A. Seymour, C. F. 
Scott, R. D. Mershon, W. L. R. Emmet, B. A. Behrend, and August H. 
Kruesi. 

General remarks on requirements of parallel operation of alternators 
and cause and remedy for hunting. Relation between regulation charac- 
teristics of engine and division of load. Methods of measuring angular 
deviation. 


OPERATION OF SYNCHRONOUS CONVERTERS 
S. C. Lindsay Vol. xxiii—1904, pp. 345-351 
Account of experience with the parallel operation of 60-cycle synchro- 
nous converter, where much trouble was experienced from hunting. 
No discussion. 


NOTES ON FLY-WHEELS 

H. H. Barnes, Jr. Vol, xxiii—1904, pp. 353-363 

Analytical study of relation of fly-wheel effect to hunting, giving direc- 
tions for predetermining the natural frequency of oscillation of a given 
system. 

Discussion, pp. 461-466, by Messrs. H. H. Barnes, Jr., W. S. Franklin, 
Clarence P. Feldman, and H. Y. Hall, Jr. 

General remarks on hunting of water turbine, gas engine and steam 
engine driven machines. 


CONDITIONS FOR CONTINUOUS SERVICE OVER LINES OPERATED IN PARALLEL 
M. H. Gerry, Jr. Vol, xxiii—1904, pp. 547-550 
Brief description of method of operating two transmission lines in 
parallel. Wiring diagram. 
Discussion, p. 551, by Messrs. Ralph D. Mershon and P. H. Thomas. 


SOME FEATURES AFFECTING THE PARALLEL OPERATION OF SYNCHRONOUS 
MOTOR-GENERATOR SETS 
J. B. Taylor Vol. xxv—1906, pp. 113-136 


Analysis of phenomena causing unequal division of load between syn- 
chronous motor-generator sets, with requirements in design, construction 
and operation necessary to overcome these difficulties. Tests showing 
magnitude and character of unbalanced condition. Detailed directions 
for starting synchronous motor-generator sets. 

Discussion, pp. 137-138, by Messrs. W. L. Waters and J. B. Taylor. 

Experience in parallel operation of synchronous motor-generator sets. 
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INTERACTION OF SYNCHRONOUS MACHINES 

Morgan Brooks Vol. xxvi—1907, pp. 1027-1046 

Development of a circle diagram for representing the physical relations 
and quantities of ideal synchronous machines in parallel operation. Mathe- 
matical analysis of the problem and expressions for the input, output, 
losses, efficiency and synchronizing power. 

Discussion, pp. 1047-1048, by Messrs. E. J. Berg, Charles P. Steinmetz, 
and Comfort A. Adams. 

Practical limitations of Professor Brook’s method. Origin of the circle 
diagram used in the paper. 


PARALLEL OPERATION OF HYDROELECTRIC PLANTS 
W. S. Lee Vol. xxix—1910, pp. 547-557 

General discussion of some of the economic advantages of operating 
hydroelectric plants in parallel, with all plants tied into one large high- 
tension distribution system, based on experience with plants of the South- 
ern Power Company located on the southern slopes of the Appalachian 
Mountains. 

Discussion, pp. 558-571, by Messrs. W. S. Lee, Charles E. Waddell, 
Percy H. Thomas, David B. Rushmore, A. M. Schoen, Carl Hering, H. N. 
Muller, W. L. Waters, Charles F. Scott, and Edward W. Shedd. 

General discussion of the parallel operation of hydroelectric plants, 
with special reference to the use of induction generators and the regula- 
tion of speed and e. m. f. 


PARALLEL OPERATION OF THREE-PHASE GENERATORS, WITH THEIR NEUTRALS 
INTERCONNECTED 
George I. Rhodes Vol. xxix—1910, pp. 765-790 

Analytical development of the relations between the factors that pro- 
duce neutral currents in star-connected generators with interconnected 
neutrals, so as to permit a close predetermination of the magnitude of 
the currents, followed by an application of the equation to existing gene- 
rators, the results being checked by tests. Remedies for the prevention 
of these currents are suggested. 

Discussion, pp. 791-807, by Messrs. H. J. Ryan, S. J. Lisberger, G. I. 
Rhodes, C. L. Cory, L. B. Stillwell, C. F. Adams, Paul Downing, E. F. 
Scattergood, W. F. Lamme, P. M. Lincoln, C. A. Adams, S. B. Charters, 
Jr., W. A. Hillebrand, Ralph D. Mershon, and H. Y. Hall. 

Some experience with plants operating with star-connected generators 
with interconnected neutrals. Laboratory reproduction of these condi- 
tions. Feasibility of applying author’s remedies. 
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A. STRUCTURAL FEATURES 


THE ELECTRIC TRANSMISSION OF POWER FROM NIAGARA FALLS 
Lewis B. Stillwell Vol. xviii—1901, pp. 445-531 


Historical outline of the development, design, construction and opera- 
tion of the electrical equipment of the Niagara Falls power plant. Descrip- 
tion of the generators, their design and their performance under tests 
and in operation. Also a description of the transmission and distribution 
system, its construction and difficulties encountered in its operation. 

Discussion, pp. 532-544, by Messrs. L. B. Stillwell, Chas. P. Steinmetz, 
H. W. Buck, P. M. Lincoln, E. A. Sperry, F. A. C. Perrine, P. K. Stern, 
H. G. Stott, and Clarence E. Gifford. 

General discussion of the methods of operation for large transmission 
and distribution systems with reference to interruptions from various 
causes. Experience with grounded wire on long lines in the West. Diffi- 
culties in operation of railway converter sub-stations in Buffalo. 


THE BUFFALO HIGH-TENSION CABLE DISTRIBUTION SYSTEM 
Harold W. Buck Vol. xviii—1901, pp. 835-841 
General description of system of distribution of Niagara power in 
Buffalo. 
Discussion, incorporated with that of paper by Philip Torchio on “250- 
Volt Three-Wire Distribution for Lighting and Power.” 


MECHANICAL SPECIFICATIONS OF THE PROPOSED STANDARD INSULATOR PIN 
Ralph D. Mershon Vol. xxi-1903, pp. 233-237 

Mathematical investigation of fiber stresses in wooden insulator pins 
with design and dimensions recommended for standard practice. 

Discussion, incorporated with that of paper by W. S. Franklin on 
“Model Showing Distribution of Electromotive Force and Current Along 
a Single-Phase Alternating-Current Transmission Line.” 


THE TESTING OF INSULATORS 
F. 0. Blackwell Vol, xxi—1903, pp. 239-243 
Factors which enter into the selection and testing of line insulators, 
based upon actual experience in the operation of high-tension lines. 


Discussion, incorporated with that of paper by W. S. Franklin on 
“Model Showing Distribution of Electromotive Force and Current Along 
a Single-Phase Alternating-Current Transmission Line.” 
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BURNING OF WOODEN PINS ON HIGH TENSION TRANSMISSION LINES 
Cc. C. Chesney Vol. xxi—1903, pp. 253-260 
Brief report of experience with charring of wooden pins in California, 
with photographs of the damaged pins. 
Discussion, incorporated with that of paper by W. S. Franklin on 
“Model Showing Distribution of Electromotive Force and Current Along 
a Single-Phase Alternating-Current Transmission Line.” 


METHODS OF BRINGING HIGH-TENSION CONDUCTORS INTO BUILDINGS 
C. E. Skinner Vol. xxii—1903, pp. 313-318 

Conditions that determine the choice of construction for line entries, 
and requirements that must be met by such constructions. Examples of 
medium and high-tension entries. 

Discussion, pp. 319-3290, by Messrs. Henry Floy, O. H. Ensign, A. L. 
Mudge, F. C. Pierce, J. Harisberger, R. F. Hayward, V. G. Converse, 
P. H. Thomas, P. M. Lincoln, and Louis Bell. 

Description and sectional drawings of various types of high-tension 
entries in actual use. 


AN EFFICIENT HIGH-PRESSURE WATER-POWER TRANSMISSION PLANT 

George J. Henry, Jr, and Joseph N, LeConte Vol. xxii—1903, pp. 627-645 

General description of Pelton wheels and hydraulic equipment for 
1,923-foot head. Methods of making performance tests, the results of 
tests being given in tables and curves. 

Discussion, pp. 646-647, by Messrs. F. O. Blackwell and H. A. Lardner. 

First three-phase transmission plant in United States. Pipe lines for 
high pressure. 


OVERHEAD HIGH-TENSION DISTRIBUTING SYSTEMS IN SUBURBAN DISTRICTS 
George H, Lukes Vol. xxii—1903, pp. 735-739 

General discussion of the construction and operation of a satisfactory 
distribution system for suburban towns and villages surrounding a large 
city. 

Discussion, incorporated with that of paper by W. C. L. Eglin on 
“Safeguards and Regulations in Operation of Overhead Distributing 
Systems.” 


SAFEGUARDS AND REGULATIONS IN OPERATION OF DISTRIBUTING SYSTEMS 
Ww. C. L. Eglin Vol. xxii—1903, pp. 747-754 

General specifications for the material and construction of overhead 
distribution systems so as to attain a high degree of safety in operation. 
Method of testing pole transformers that are damaged by lightning dis- 
turbances. 

Discussion (including that of paper by George H. Lukes on “Overhead 
High-Tension Distributing Systems in Suburban Districts,” and paper by 
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E. J. Bechtel on “Automatic Apparatus for Regulating Generator and 
Feeder Potentials”), pp. 755-765, by Messrs. H. B. Gear, G. T. Hanchett, 
Ralph D. Mershon, Calvert Townley, P. M. Lincoln, M. P. Ryder, George 
Fo Sever, H. G. Stott, W..C. lL. Eglin, A, C. Pratt, C. F. Scott, S. P. 
Grace, and C. H. Chalmers. 

Analysis of accidents which interrupt service of overhead distribution 
systems and general rules for minimizing them. Construction of lines 
through trees. Rules for the protection of telephone lines from power 
lines. 


EUROPEAN PRACTICE IN THE CONSTRUCTION AND OPERATION OF HIGH-PRESSURE 
TRANSMISSION LINES AND INSULATORS 


Guido Semenza Vol. xxiii—1904, pp. 147-163 

Outline of method of designing transmission lines, selecting conductor 
section, line material and type of construction so as to attain proper 
balance between fixed and operating charges. Notes on relative merits of 
iron and wooden poles with comparative costs. Factors which enter into 
the design of insulators. 

Discussion, pp. 164-168, by Messrs. W. N. Smith, B. J. Arnold, L. L. 
ReEhyaa Wis Dixw Ic. Wiekiebwu ir.) C.. Po ocott, oN.) ..Neall andswW aA: 
Blanck. 

Relative merits of steel and wooden pole line construction. 


LONG SPANS FOR TRANSMISSION LINES 
F. 0. Blackwell Vol. xxiii—1904, pp. 511-521 

Mechanical features in the design of long-span steel tower lines, giving 
the physical properties of copper, aluminum, iron and steel cable; sag 
span curves and equations, and tower construction. 

Discussion, pp. 523-545, by Messrs. Ralph D. Mershon, F. O. Blackwell, 
A. S. Hatch, Charles F. Scott, N. J. Neall, William Hoopes, Eugene 
Clark, W. D. Ball, F. A. C. Perrine, W. B. Jackson, H. B. Alverson, 
Peter Junkersfeld, B. J. Arnold, H. C. Wirt, S. B. Storer, and R. F. 
Hayward. 

General discussion of the relative merits and costs of metal poles and 
towers vs. wooden poles. Actual and estimated costs of different kinds 
of line construction. 


ANSWERS TO QUESTIONS RELATIVE TO HIGH-TENSION TRANSMISSION 

Vol. xxiii—1904, pp. 571-604 

Report of High-Tension Committee giving questions and answers rep- 

resenting the actual standard practice in high-tension transmission line 
construction and operation. 

Discussion, pp. 605-614, by Messrs. J. H. Finney, Ralph D. Mershon, 

Peter Junkersfeld, B. J. Arnold, L. Schuler, S. B. Storer, F. A. C. Perrine, 

Eugene Clark, W. B. Jackson, N. J. Neall, James Lyman, W. G. Carlton, 
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Charles F. Scott, G. N. Eastman, H. B. Alverson, F. Woodmansee, and 
G. R. Radley. 

Protection of high-tension crossings by nets, grounded rings, etc. Per- 
centage of total investment represented by transmission circuits. Com- 
parative disturbance produced by opening high-tension air-break and oil- 
break switches. Experience with static discharges. 


THE DEVELOPMENT OF THE ONTARIO POWER COMPANY 
P. N. Nunn Vol. xxiv—1905, pp. 807-833 

Description of the layout and construction of the generating and dis- 
tribution plants, profusely illustrated with photographs and working 
drawings. 

Discussion, pp. 834-838, by Messrs. Gano S. Dunn, W. E. Goldsborough, 
H. G. Stott, P. H. Thomas, C. A. Greenidge, P. N. Nunn, and Philip P. 
Barton. 

Probable effect of taking water at Chicago upon the flow at Niagara 
Falls. Characteristics of ice formation in the Niagara River and cause 
of ice difficulties experienced by Niagara Falls Power Company. 


HIGH-TENSION OUTLETS 
Alvin Meyers Vol. xxv—1906, pp. 865-880 


Experience with home-made outlet bushings on the Telluride Power 
Company’s system. Complete specifications for construction and installa- 
tion of 44,000-volt bushings, together with cost of material and labor. 


No discussion. 


TRANSMISSION LINE TOWERS AND ECONOMICAL SPANS 

D. R. Scholes Vol. xxvi—1907, pp. 1221-1237 

Derivation of mathematical expression for the weight of steel towers 
in terms of the stresses and establishment of relation between cost and 
width of base. Application of equations to determination of most eco- 
nomical span under given conditions. 

Discussion, incorporated with paper by Norman Rowe on “Lightning- 
Rods and Grounded Cables as a Means of Protecting Transmission Lines 
Against Lightning.” 


A NEW TYPE OF INSULATOR FOR HIGH-TENSION TRANSMISSION LINES 
E. M. Hewlett Vol. xxvi—1907, pp. 1259-1262 


Illustrated description of the Hewlett link insulator. 


Discussion, incorporated with paper by H. W. Buck on “Some New 
Methods in High-Tension Line Construction.” 
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SOME NEW METHODS IN HIGH-TENSION LINE CONSTRUCTION 
H. W. Buck Vol. xxvi—1907, pp. 1263-1269 

Brief description of transmission line construction with link type insu- 
lators, followed by list of advantages. 

Discussion (including that of paper by E. M. Hewlett on “A New Type 
of Insulator for High-Tension Transmission Lines”), pp. 1270-1271, by 
Messrs. J. B. Whitehead, Ralph D. Mershon, Ralph W. Pope, F. B. H. 
Paine, and Charles P. Steinmetz. 

Brief remarks on potential distribution between successive disks. 


THE TRANSMISSION PLANT OF THE NIAGARA, LOCKPORT AND ONTARIO 


POWER COMPANY 
Ralph D. Mershon Vol. xxvi—1907, pp. 1273-1313 


Description of the line construction and sub-station equipment. Pro- 
fusely illustrated. 

Discussion, pp. 1314-1317, by Messrs. E. J. Berg, Ralph D. Mershon, 
J. W. Fraser, and F. B. H. Paine. 

Relative merits of metallic and concrete tower footings, with test results 
as to the holding-down power of the former. 


LOCATION OF BROKEN INSULATORS AND OTHER TRANSMISSION LINE TROUBLES 
L. C. Nicholson Vol. xxvi—1907, pp. 1319-1329 

Description of method of test and derivation of formulas of calculating 
distance to fault. 

Discussion, pp. 1330-1331, by Messrs. L. T. Robinson, Ralph D. Mershon, 
and F. B. H. Paine. 

Further elaboration of the method to increase its accuracy. 


SOME POWER TRANSMISSION ECONOMICS 
Frank G. Baum . Vol. xxvi—1907, pp. 1555-1569 
Description of 60,000-volt transmission line construction used by Cali- 
fornia Gas and Electric Corporation. Designs for pole tops for spans of 
from 500 to 3,000 feet; home-made oil switches; outdoor switches, etc. 
Discussion, pp. 1570-1572, by Messrs. Charles P. Steinmetz and F. B. H. 


Paine. 
Difference between transmission line practice in the West and the East. 


FUNDAMENTAL CONSIDERATIONS GOVERNING THE DESIGN OF 
TRANSMISSION-LINE STRUCTURES 
D. R. Scholes Vol, xxvii—1908, pp. 931-938 
Brief discussion of the mechanical forces that enter into the design of 
transmission towers—wind pressure, sleet, breakage of lines and mechan- 
ical resistance of footings. 
Discussion, pp. 939-044, by Messrs. N. J. Neall and Ralph Bennett. 
General remarks on factors of safety and design of footings. Descrip- 


tion of a method of testing towers. Data from the Kern River trans- 


mission system. 
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THE TESTING OF HIGH VOLTAGE LINE INSULATORS 
C. E. Skinner Vol. xxvii —1908, pp. 945-951 

Proposed specifications for routine and design testing of high-tension 
line insulators. 

Discussion, pp. 932-958, by Messrs. Percy H. Thomas, Ralph D. Mershon, 
Clayton H. Sharp, E. M. Hewlett, Chas. P. Steinmetz, C. E. Skinner, and 
N. J. Neall. 

General remarks on insulator test specifications, with special reference 
to methods of making the rain test. 


THE DEVELOPED HIGH TENSION NET-WORK OF A GENERAL POWER SYSTEM 
Paul M. Downing Vol. xxix—1910, pp. 705-719 

Brief description of the Pacific Gas & Electric Company’s system, with 
reference to the method of operation through a load dispatcher and also 
as to practice regarding connection, care and operation of transformers; 
construction of large capacity high-tension oil switches; lightning arrest- 
ers and line insulators. 

Discussion, pp. 720-729, by Messrs. Markham Cheever, L. B. Stillwell, 
L. R. Jorgensen, E. F. Scattergood, W. F. Wells, John Harisberger, P. M. 
Downing, A. M. Hunt, A. O. Austin, and C. F. Adams. 

General remarks on the operation of very large high-tension distribu- 
tion systems, with special reference to the automatic disconnection of 
disabled lines; the operation of telephone lines paralleling power lines, 
and the design of large capacity oil switches. 


TRANSMISSION LINE CROSSINGS OF RAILROAD RIGHTS-OF-WAY 
Allen H. Babcock Vol. xxix—1910, pp. 905-909 

A brief statement of the problem of transmission line crossing over 
railways, followed by general specifications for the construction of line 
crossing over the tracks of the Southern Pacific Railroad. 

Discussion, pp. 910-926, by Messrs. John Harisberger, A. H. Babcock, 
A. M. Hunt, C. F. Adams, Lewis B. Stillwell, P. M. Downing, Markham 
Cheever, Sidney Sprout, J. P. Jollyman, R. W. Van Norden, Ralph D. 
Mershon, Frank F. Fowle, and Percy H. Thomas. 

Criticisms and remarks on the Southern Pacific’s suggested specifica- 
tions. 


B. ELECTRICAL FEATURES 
THE DISTRIBUTION AND CONVERSION OF RECEIVED CURRENTS 

Henry Gordon Stott Vol. xviii—1901, pp. 125-152 

Brief description of the transmission plant for generation, transforma- 
tion and transmission of electric energy from Niagara Falls to Buffalo. 
Discussion of operative features: means adopted for the protection of 
the system; relative merits of synchronous converters and motor-gene- 
rators; relative merits of various arc lighting systems; difficulties in syn- 
chronizing 60-cycle synchronous motors. 
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Discussion, pp. 153-163, by Messrs. Gano S. Dunn, Calvin W. Rice, 
H. G. Stott, C. P. Steinmetz, Elias E. Ries, Jos. Sachs, Jno. W. Lieb, Jr., 
and H. D. Reed. 

Characteristics of three-phase induction motors for railway service. 
Relative performance of air-break and oil-break switches. Experiences 
with rubber insulated high-voltage cables. 


PERFORMANCE OF AN ARTIFICIAL FORTY-MILE TRANSMISSION LINE 

William §S. Aldrich and George W. Redfield Vol. xviii—1901, pp. 339-360 

Description of apparatus used to duplicate a long line and account of 
performance tests under various conditions. Relation between line charg- 
ing current and resonant rise. Line performance curves for loads of 
different power-factors—synchronous motors with under, normal and 
over excitation and with excitation varied to give constant receiver 
e.m.f. Wave form observed under various load conditions. 

Discussion, incorporated with that of paper by E. W. Rice, Jr., on “The 
Control of High-Voltage Systems of Large Power.” 


ELEMENTS OF DESIGN PARTICULARLY PERTAINING TO LONG-DISTANCE 
TRANSMISSION 
F. A. C. Perrine Vol. xviii—1901, pp. 361-369 


Discussion of effects of line capacity and inductance on regulation, with 
statement of conditions requisite for best regulation. Qualities of high- 
tension (50,000 to 60,000 volts) line insulation and the importance of con- 
tinuity of service. 

Discussion, incorporated with that of paper by E. W. Rice, Jr., on “The 
Control of High-Voltage Systems of Large Power.” 


THEORETICAL INVESTIGATION OF SOME OSCILLATIONS OF EXTREMELY HIGH 
POTENTIAL IN ALTERNATING HIGH POTENTIAL TRANSMISSIONS 


Charles Proteus Steinmetz Vol. xviii—1901, pp. 383-405 

Mathematical investigation of the effect of the exponential term in 
the general equation for alternating-current circuits, followed by numerical! 
examples showing the nature of disturbances due to opening a short cir- 
cuit on the line and to connecting the line to a source of alternating 
current energy. 

Discussion, incorporated with that of paper by E. W. Rice, Jr., on “The 
Control of High-Voltage Systems of Large Power.” 


THE ELECTRIC TRANSMISSION OF POWER FROM NIAGARA FALLS 
Lewis B. Stillwell Vol. xviii—1901, pp. 445-531 
Historical outline of the development, design, construction and opera- 
tion of the electrical equipment of the Niagara Falls power plant. Descrip- 
tion of the generators, their design and their performance under tests 
and in operation. Also a description of the transmission and distribution 
system, its construction and difficulties encountered in its operation. 
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Discussion, pp. 532-544, by Messrs. L. B. Stillwell, Chas. P. Steinmetz, 
H. W. Buck, P. M. Lincoln, E. A. Sperry, F. A. C. Perrine, P. K. Stern, 
H. G. Stott, and Clarence E. Gifford. 

General discussion of the methods of operation for large transmission 
and distribution systems with reference to interruptions from various 
causes. Experience with grounded wire on long lines in the West. Diffi- 
culties in operation of railway converter sub-stations in Buffalo. 


FORMULA FOR CALCULATING THE ELECTROMOTIVE FORCE AT ANY POINT OF A 
TRANSMISSION LINE FOR ALTERNATING CURRENT 


M. LeBlanc Vol. xix—1902, pp. 759-763 
Discussion, incorporated with that of paper by Chas. P. Steinmetz on 
“Notes on the Theory of the Synchronous Motor.” 


HIGH-TENSION TRANSMISSION LINES 
Vol. xxi—1903, pp. 229-231 


Introduction by President Chas. F. Scott. 


THE TESTING OF INSULATORS 
F. 0. Blackwell Vol. xxi—1903, pp. 239-243 
Factors which enter into the selection and testing of line insulators, 
based upon actual experience in the operation of high-tension lines. 
Discussion, incorporated with that of paper by W. S. Franklin on 
“Model Showing Distribution of Electromotive Force and Current Along 
a Single-phase Alternating-Current Transmission Line.” 


TRANSPOSITION AND RELATIVE LOCATION OF POWER AND TELEPHONE WIRES 
P. M. Lincoln Vol. xxi—1903, pp. 245-251 

Outline of electromagnetic and electrostatic disturbances in telephone 
lines paralleling high-tension lines, with general directions for minimizing 
such disturbances. 

Discussion, incorporated with that of paper by W. S. Franklin on 
“Model Showing Distribution of Electromotive Force and Current Along 
a Single-phase Alternating-Current Transmission Line.” 


MODEL SHOWING DISTRIBUTION OF ELECTROMOTIVE FORCE AND CURRENT 
ALONG A SINGLE-PHASE ALTERNATING-CURRENT 
TRANSMISSION LINE 
W.S. Franklin ; Vol. xxi—1903, pp. 261-262 


Description of model and interpretation of its meaning. 

Discussion (including that of paper by Ralph D. Mershon on “Mechan- 
ical Specifications of a Proposed Standard Insulator Pin,” paper by F. O. 
Blackwell on “The Testing of Insulators,” paper by P. M. Lincoln on 
“Transposition and Relative Location of Power and Telephone Wires,” 
and paper by C. C. Chesney on “Burning of Wooden Pins on High- 
Tension Transmission Lines”), pp. 263-325, by Messrs. C. F. Scott, Ralph 
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D. Mershon, M. H. Gerry, Jr.. Wm. R. C. Corson, W. C. L,. Cory, D; EL. 
Huntington, W. N. Smith, P. H. Thomas, P. M. Lincoln, T. W. Shock, 
F. N. Waterman, C. C. Chesney, W. L. Waters, C. E. Skinner, C. O. 
Mailloux, C. L. de Muralt, Philip Torchio, J. R. Armstrong, F. S. Wood- 
ward, Henry Floy, D. C. Jackson, F. S. Jones, F. A. C. Perrine, 
Hodges, Washington Devereux, Carl Hering, Chas. ewatteamiasom dy 
Hutchins, H. F. Sanville, Thomas Spencer, W. G. Carlton, Ernest Gonzen- 
bach, H. H. Wait, A. H. Hatch, J. R. Cravath, H. Etheridge, P. H. 
Thomas, J. S. Peck, and Budd Frankenfield. 

General discussion of insulator pins—calculation of strength, electrical 
and mechanical tests, wood vs. iron. Relative merits of glass and por- 
celain insulators; tests. Telephone line disturbances from high-tension 
lines. 


CHOICE OF FREQUENCY FOR VERY LONG LINES 
P. M. Lincoln Vol. xxii—1903, pp. 373-376 

General discussion of the relative advantages of 60 and 25 cycles for 
a 200-mile transmission line as regards voltage regulation, charging cur- 
rent and resonance. 

Discussion, pp. 377-384, by Messrs. B. A. Behrend, F. G. Baum, C. F. 
Scott, C. O. Mailloux, H. G. Stott, Ralph D. Mershon, D. B. Rushmore, 
P. M. Lincoln, F. A. C. Perrine and H. A. Storrs. 

Equation for natural frequency of transmission line with distributed 
capacity and inductance. Choice of frequency with reference to the opera- 
tion of the plant as a whole. 


THE CONDUCTIVITY OF THE ATMOSPHERE AT HIGH VOLTAGES 
Harris J. Ryan Vol. xxiii—1904, pp. 101-134 

Analytical discussion of corona phenomena, reviewing previous experi- 
ments of the author and others, followed by account of experimental 
investigation of corona losses in the laboratory with a cathode tube wave 
tracer, showing effects of conductor dimensions and atmospheric condi- 
tions upon critical voltage, all of which are expressed in equation for 
critical e. m. f. 

Discussion, pp. 135-145 and 168-170, by Messrs. C. F. Scott, Samuel 
Sheldon, Harold B. Smith, P. H. Thomas, Harris J. Ryan, P. M. Lincoln, 
G. T. Hanchett, Elihu Thomson, Ralph D. Mershon, S. M. Kintner, H, W. 
Fisher, W. A. Blanck, and C. E. Freeman. 

General remarks on losses to atmosphere at high e. m. f.’s, with special 
reference to the critical e.m.f. and the factors which affect it. Diffi- 
culties in measuring very high e. m. f.’s. 


OIL SWITCHES FOR HIGH PRESSURES 


E. M. Hewlett Vol. xxiii—1904, pp. 215-216 


Comparison of oil-break with air-break switches. 
Discussion, pp. 217-224, 242-245 and 249-251, by Messrs. C. C. Chesney, 
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F, A. C. Perrine, Alex Dow, Ralph D. Mershon, C. F. Scott, P. N. Nunn, 
C. L. de Muralt, H. F. Parshall, W. A. Blanck, James Lyman, P. Junkers- 
feld, W. G. Carlton, E. O. Sessions, G. N. Eastman, I. E. Brooke, P. H. 
Thomas, R. F. Schuchardt, Edw. Schildhauer, H. F. Sanville, W. C. L. 
Eglin. 

Experience with oil switches in many large plants. Accounts of tests 
under short-circuit conditions. Specifications for oil switches and brief 
reference to some of the mechanical difficulties encountered with present 
types. 


WAVE FORM VARIATIONS OF A LONG-DISTANCE LINE 
George H. Rowe Vol. xxiii—1904, pp. 403-415 
Oscillographic records of wave form at different parts of the Standard 
Electric Company’s transmission system under various conditions of 
operation. Observations showing effect of wave distortion on transformer 
core losses. 
Discussion, p. 469, by B. J. Arnold. 


CONDITIONS FOR CONTINUOUS SERVICE OVER LINES OPERATED IN PARALLEL 
M. H. Gerry, Jr. Vol. xxiii—1904, pp. 547-550 

Brief description of method of operating two transmission lines in 
parallel. Wiring diagram. 

Discussion, p. 551, by Messrs. Ralph D. Mershon and P. H. Thomas. 


THE TRANSPOSITION OF ELECTRICAL CONDUCTORS 

Frank F. Fowle Vol. xxiii—1904, pp. 659-687 

Mathematical development of the theoretical inductance and capacity 
constants of a system of line conductors. Empirical rules for trans- 
position and discussion of method of dealing with problems under various 
conditions, such as are met in actual practice. 

Discussion, p. 689, by Messrs. W. S. Franklin, F. F. Fowle, and W. J. 
Lansley. 


AN EXPERIMENTAL STUDY OF THE RISE OF POTENTIAL ON COMMERCIAL 
TRANSMISSION LINES DUE TO STATIC DISTURBANCES CAUSED BY 
SWITCHING, GROUNDING, ETC. 

Percy H. Thomas Vol. xxiv—1905, pp. 317-354 

Brief statement of the principles underlying resonance phenomena in 
commercial circuits, followed by record of tests on actual transmission 
lines, showing effect of connecting circuits under many different condi- 
tions of grounding, of resonance and of various static disturbances. Also 
tests of line losses to air and over insulators. 

Discussion (including that of paper by Charles P. Steinmetz on “High- 
Power Surges in Electric Distribution Systems of Great Magnitude”), 
pp. 355-360, by Messrs. H. G. Stott, P. N. Nunn, S. M. Kintner, F. A. C. 
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Perrine, H. W. Fisher, J. W. Lieb, Jr. Samuel Sheldon, Charles P. Stein- 
metz, and Percy H. Thomas. 

General remarks on surges and their probable causes. Description of 
expedients adopted by the Interborough Rapid Transit Company to avoid 
high-power surges. 


LINE CONSTANTS AND ABNORMAL VOLTAGES AND CURRENTS IN HIGH-POTENTIAL 


TRANSMISSIONS 
Emst J. Berg Vol. xxvi—1907, pp. 163-178 


Equations for calculation of transmission line constants. Theoretical 
investigation of stresses in electric transmission systems resulting from 
opening and closing switches, arcing grounds, leaks, etc. Investigation of 
corona on non-grounded system. 

Discussion, p. 178, by Mr. Frank G. Baum. 

Voltage rise due to interrupting given current. 


SWITCHBOARD PRACTICE FOR VOLTAGES OF 60,000 AND UPWARDS 

Stephen Q. Hayes Vol. xxvi—1907, pp. 1333-1357 

Brief general discussion of factors which enter into the choice and 
arrangement of control apparatus in high-tension plants, with special 
reference to oil switches and circuit breakers. Designs for 60,000 and 
100,000-volt stations given to demonstrate the relative space required. 

Discussion, pp. 1358-1362, by Messrs. P. M. Lincoln, F. B. H. Paine, 
D. B. Rushmore, H. W. Buck, J. B. Taylor, William McClellan, W. N. 
Smith, L. C. Nicholson, S. Q. Hayes, J. H. Finney, F. G. Baum, and 
Ralph D. Mershon. 

Use of extra line wire for emergency service. Method of tying con- 
ductors to pin type insulators. 


HIGH VOLTAGE MEASUREMENTS AT NIAGARA 
Ralph D, Mershon Vol, xxvii—1908, pp. 845-903 

Detailed account of tests on high tension lines, covering the losses to 
atmosphere by corona, leakage over insulators, etc., with various spac- 
ings, conductor diameters, frequencies and atmospheric conditions; also 
the effect of the various factors upon the occurrence of the critical 
voltage. Most data is presented in graphic form. In conclusion there 
are 22 items that have a distinct bearing upon the operation of very high- 
tension lines, and which have been deduced from the results of those 
tests and those made at Telluride and by Professor Ryan. 

Discussion, pp. 904-929, by Messrs. Henry Doherty, Elihu Thomson, 
Samuel Sheldon, Henry Floy, Chas. P. Steinmetz, Percy H. Thomas, 
P. M. Lincoln, Carl Hering, Chas. F. Scott, A. E. Kennelly, W. L. Waters, 
and N. M. Snyder. 

General discussion of line and insulator losses at high tension. Defini- 
tion of critical point and explanation of physical meaning of relation 
between atmospheric losses and vapor product. Analysis of insulator 


losses. 
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THE TESTING OF HIGH VOLTAGE LINE INSULATORS 
C. E. Skinner Vol. xxvii—1908, pp. 945-951 

Proposed specifications for routine and design testing of high-tension 
line insulators. 

Discussion, pp. 952-958, by Messrs. Percy H. Thomas, Ralph D. Mershon, 
Clayton H. Sharp, E. M. Hewlett, Chas. P. Steinmetz, C. E. Skinner, and 
N. J. Neall. 

General remarks on insulator test specifications, with special reference 
to methods of making the rain test. 


A TRIGONOMETRIC METHOD FOR THE SOLUTION OF ALTERNATING- 
CURRENT PROBLEMS 

Harold Pender . Vol. xxvii—1908, pp. 1397-1424 

Development of a short method for solving alternating-current prob- 
lems with examples of its application to single-phase and three-phase 
transmission lines, transformer and induction motors. ‘Tables of react- 
ance capacity, resistance and drop factors for use in such calculations. 

Discussion, pp. 1424-1427, by Messrs. Comfort A. Adams, W. A. Del 
Mar, and L. W. Rosenthal. 

Magnitude of errors involved by this method when applied to trans- 
mission line calculations. 


CONDENSER TYPE OF INSULATION FOR HIGH-TENSION TERMINALS 
A. B. Reynders Vol, xxviii—1909, pp. 209-220 

Theory, construction and tests of special form of high-tension terminal 
bushing built with alternate layers of metal foil and insulation. 

Discussion, pp. 221-268, including that of K. C. Randall’s paper on 
“High-tension Transformers and Protective and Controlling Apparatus 
for Outdoor Installation,” by Messrs. W. 8S. Moody, Percy H. Thomas, 
David B. Rushmore, Paul M. Lincoln, E. M. Hewlett, S. Piek, Guido 
Semenza, A. E. Kennelly, J. S. Peck, Ralph D. Mershon, W. S. Franklin, 
N. J. Neall, G. Faccioli, C. L. de Muralt, V. D. Moody, M. W. Franklin, 
A. B. Reynders, Ralph W. Pope, F. G. Baum, O. S. Lyford, Jr., Carl 
Schwartz, J. B. Whitehead, John J. Frank, W. L. Waters, L. L. Perry, 
J. N. Kelman, August H. Kruesi, and D. Kos. 

General discussion of the advisability of using outdoor transformer 
and switching stations. Experience with outdoor high-tension apparatus. 
Theory and calculation of condenser type bushings. Construction of oil 
and asphalt-filled insulating bushings. 


OUTPUT AND REGULATION OF LONG-DISTANCE LINES 
Percy H, Thomas Vol. xxviii—1909, pp. 615-640 
Theoretical discussion of the limitations of energy transmission for 
long distances, with special reference to the line output, e.m.f. regula- 
tion, and line energy loss. Numerical examples of very long lines, show- 
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ing the effects of varying the conductance and capacity by various arti- 
ficial methods. 

Discussion, incorporated with that of Mr. Percy H. Thomas’ paper on 
“Calculation of High-Tension Line.” 


CALCULATION OF HIGH-TENSION LINE 
Percy H. Thomas Vol. xxviii—1909, pp. 641-686 

Derivation and explanation of transmission line equations, together with 
practical examples. 

Discussion, pp. 687-723, including discussion of “Output and Regulation 
of Long-Distance Lines,” by Messrs. T. R. Rosebrugh, V. Karapetoff, 
John B. Taylor, Charles P. Steinmetz, P. M. Lincoln, Ralph D. Mershon, 
Henry W. Fisher, J. B. Whitehead, Charles F. Scott, A. E. Kennelly, 
W. A. Del Mar, Percy H. Thomas, and T. Dalmont. 

General discussion of long-distance transmission, with several systems 
of general equations and methods of calculating the performance of 
long transmission lines. Derivation of wave formula for transmission 
line calculations. 


THE DEVELOPED HIGH TENSION NET-WORK OF A GENERAL POWER SYSTEM 
Paul M. Downing Vol. xxix—1910, pp. 705-719 

Brief description of the Pacific Gas & Electric Company’s system, with 
reference to the method of operation through a load dispatcher and also 
as to practice regarding connection, care and operation of transformers; 
construction of large capacity high-tension oil switches; lightning arrest- 
ers and line insulators. 

Discussion, pp. 720-729, by Messrs. Markham Cheever, L. B. Stillwell, 
L. R. Jorgensen, E. F. Scattergood, W. F. Wells, John Harisberger, 
P. M. Downing, A. M. Hunt, A. O. Austin, and C. F. Adams. 

General remarks on the operation of very large high-tension distribu- 
tion systems, with special reference to the automatic disconnection of dis- 
abled lines; the operation of telephone lines paralleling power lines, and 
the design of large capacity oil switches. 


THE ELECTRIC STRENGTH OF AIR 

J. B. Whitehead Vol. xxix—1910, pp. 1159-1187 

Description and discussion of an experimental investigation of the 
dielectric strength of air and the formation of corona around cylindrical 
conductors, showing effects of temperature, pressure, and dimensions and 
material of the wire on the dielectric strength of air. Description of a 
new and very accurate method of testing dielectric strength of air about 
conductors. Bibliography. 

Discussion, incorporated with that of Mr. H. W. Tobey’s paper on 
“Dielectric Strength of Oil.” 
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Cc. ECONOMICS 


THE MAXIMUM DISTANCE TO WHICH POWER CAN BE ECONOMICALLY 
TRANSMITTED 
Ralph D. Mershon Vol. xxiii—1904, pp. 759-781 

Consideration of the elements which limit the distance to which energy 
can be transmitted. Curves showing the economical distance for differ- 
ent amounts of energy, different voltages, costs of generators and selling 
prices. Size of conductors for different distances and powers and profit 
for different distances and powers. Analysis of the equations in which 
the costs are expressed in terms of the line constants. 

Discussion, pp. 782-806, by Messrs. J. W. Lieb, Jr., Philip Torchio, 
P. G. Gossler, J. E. Wallace, M. H. Gerry, Jr., A. E. Kennelly, Charles 
F. Scott, C. L. de Muralt, Ralph D. Mershon, S. M. Kintner, P. M. 
Lincoln, C. E. Skinner, H. W. Fisher, N. J. Neall, William McClellan, 
A. B. Stitzer, Carl Hering, and H. A. Foster. 

General discussion of the author’s results and assumptions. Choice of 
frequency for long-distance transmission lines. Effect of load-factor on 
competition of transmission plants with steam plants. Limit of price for 
which transmitted energy can be sold. 


ELECTRIC POWER TRANSMISSION 

Frederick Darlington Vol. xxv—1906, pp. 181-190 

General classification of natural water powers and loads which may 
be carried by such powers. Outline of data that must be determined in 
developing water power. Preliminary data and detailed estimates of cost 
of energy production in a certain plant in the Southern Appalachian 
Mountains; also estimated cost of steam competition. 

No discussion. 


SINGLE-PHASE HIGH-TENSION POWER TRANSMISSION 

E. J. Young Vol. xxvi—1907, pp. 1573-1579 

Superficial comparison of high-tension direct-current, single-phase with 
grounded neutral point and three-phase transmission systems on the score 
of economy. 

Discussion, pp. 1580-1583, by Messrs. Charles P. Steinmetz, E. H. 
Schwarz, C. T. Wilkinson, and G. T. Fielding, Jr. 

Comparison of single-phase and polyphase systems with grounded neu- 
tral. Armature reactance and short-circuit performance of single-phase 
generators. Some characteristics of the Thury direct-current system. 


SOME ENGINEERING FEATURES OF THE SOUTHERN POWER COMPANY’S SYSTEM 
J. W. Fraser Vol. xxvii—1908, pp. 819-840 
General discussion of the reasons that govern the choice of power 
capacity, frequency, voltage, line construction and sub-station equipment 
in this particular instance. Outline of the company’s policy with refer- 
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ence to the development of secondary power available only part of the 
year. 

Discussion, pp. 841-844, by Messrs. J. H. Finney, W. S. Lee, D. B. 
Rushmore, P. M. Lincoln, Chas. P. Steinmetz, P. H. Thomas, and JW 
Fraser. 

Additional data on the operation of the system. General remarks on 
the choice of voltage for transmission plants. 


14. ELECTRIC SERVICE DISTURBANCES AND PROTECTION 


A. PROTECTION OF APPARATUS 


REVERSE-CURRENT CIRCUIT-BREAKERS AND THE PROTECTION 
OF TRANSMISSION LINES 

Leonard Wilson Vol. xxii— 1903, pp. 303-309 

General characteristics and principles of operation of reverse-power 
relays. Description of Andrews’ reverse-power indicator and differential 
choke coils for preventing the establishment of a reverse power. 

Discussion, pp. 310-311, by Messrs. H. G. Stott, Leonard Wilson, and 
Charles F. Scott. 

Method of using differential choke coils on any number of parallel 
feeders. 


SAFETY DEVICES IN CENTRAL STATIONS AND SUB-STATIONS 
Philip Torchio Vol. xxi—1903, pp. 417-423 
Itemized list of expedients to be employed in large central station 
system to insure the maximum degree of reliability of service. 
Discussion, incorporated with that of paper by Peter Junkersfeld on 
“Multiple Versus Independent Operation of Units and Central Stations.” 


THE USE OF AUTOMATIC MEANS FOR DISCONNECTING DISABLED APPARATUS 
H. G. Stott Vol. xxii—1903, pp. 427-430 
General recommendation for the protection of generators, transmission 
lines, synchronous converters and feeders, with reverse power and over- 
load relays with and without time and current limit attachments. 
Discussion (including that of paper by Henry W. Fisher on “Electric 
Cables for High Voltage Service,” and paper by Philip Torchio on “The 
Operation and Maintenance: of High-Tension Underground Systems”), 
Pp. 431-444, by Messrs. W. F. Wells, Edward P. Burch, Carl Schwartz, 
W. G. Carlton, W. C. L. Eglin, C. O. Mailloux, Ralph D. Mershon, H. G. 
Stott, H. W. Fisher, W. L. Waters, R. S. Kelsch, and F. A. C. Perrine. 
Experience in the operation of various large high-tension cable systems. 
General remarks on protection of transmission and distribution plants. 


THE USE OF GROUP-SWITCHES IN LARGE POWER PLANTS 


L. B. Stillwell Vol. xxiii—1904, pp. 199-202 


Wiring layout of Manhattan Railway power plant. Illustrating use of 
group switches, followed by classified advantages and disadvantages of 
group switches in this particular instance. 

Discussion, pp. 204-214, 238-242 and 247-249, by Messrs. Alex Dow, 
Ralph D. Mershon, H. G. Stott, Lewis B. Stillwell, William B. Jackson, 
Gilbert Wright, John B. Taylor, H. F. Parshall, W. G. Carlton, J. Junkers- 
feld, W. A. Blanck, G. N. Eastman, James Lyman, and B, P. Rowe. 
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General remarks pro and con the use of group switches. Various 
methods of connecting generators to feeders advocated. Method of 
clearing short circuit on long lines where power plants are operated in 
parallel. 


THE USE OF GROUND-SHIELDS IN TRANSFORMERS 
J. S. Peck Vol. xxiii—1904, pp. 553-554 
Description of the nature and purpose of the ground shield and list 
of objections to its use. 
Discussion, pp. 555-556, by Messrs. Ralph D. Mershon, H. C. Wirt, 
C. E. Skinner, P. H. Thomas, and W. L. Waters. 
Objections to ground shield. Advantages of grounded neutral. 


: TIME-LIMIT RELAYS 
George F. Chellis Vol. xxiv—1905, pp. 247-259 


Classification of time-limit relays. Ideal requirements of relays for 
the protection of alternating-current generators, feeders and synchronous 
converters. Characteristic performance curves of relays under various 
conditions. Wiring diagrams for relay connections. 

Discussion, incorporated with paper by H. W. Buck on “Duplication of 
Electrical Apparatus to Secure Reliability of Service.” 


STANDARDIZATION OF ENCLOSED FUSES 

H. O. Lacount Vol. xxiv—1905, pp. 893-913 

Account of the events that led up to and of the actual work of develop- 
ing the National Board of Fire Underwriters specification for enclosed 
fuses. Copy of the specification. 

Discussion, pp. 914-918, by Messrs. H. O. Lacount, S. S. Wheeler, L. W. 
Downes, A. H. Pikler, W. L. Puffer, and H. G. Stott. 

Explanation of the cause of potential rise upon blowing of the fuse. 


PROTECTION OF THE INTERNAL INSULATION OF A STATIC TRANSFORMER 
AGAINST HIGH-FREQUENCY STRAINS 


Walter S. Moody Vol. xxvi—1907, pp. 1173-1178 
Illustrated description of a method of protecting transformers by pro- 
viding extra insulation on the end turns and bringing out the taps from 


the center of the winding. 
Discussion, incorporated with paper by H. W. Tobey on “Notes on 


Transformer Testing.” 


TESTS WITH ARCING GROUNDS AND CONNECTIONS 
Ernst J. Berg Vol. xxvii—1908, pp. 741-751 
Account of tests with arcing grounds on transformers with single-phase 
and polyphase connections to study the effect of such grounds under 
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various conditions and indicate the best methods of protecting trans- 
formers. 

Discussion, incorporated with paper by Percy H. Thomas on “Critical 
Study of Lightning Records on Taylor’s Falls Transmission Line.” 


SOME CONSIDERATIONS IN DESIGNING HEAVY CAPACITY FUSES 

Louis W. Downes : Vol. xxviii—1909, pp. 947-969 

Theory, calculation and design of enclosed fuses, with comparative 
tests of single and multiple-link enclosed fuses under short-circuit condi- 
tions. Oscillograms of short-circuit current and e. m. f. 

Discussion, pp. 970-974, by Messrs. C. Francis Harding, J. C. Lincoln, 
W. S. Andrews, A. E. Kennelly, and Louis W. Downes. 

Explanation of the function of filling in enclosed fuses, and description 
of a method of determining energy consumption of fuses without the 
use of oscillograph. 


B. PROTECTION OF LINES AND CABLES 


THE OPERATION AND MAINTENANCE OF HIGH-TENSION UNDERGROUND SYSTEMS 
Philip Torchio Vol. xxii—1903, pp. 421-425 
Brief remarks on the general subject. Record of cable troubles on 
The New York Edison Company lines. Connections of apparatus for 
breaking down defective insulation. 
Discussion, incorporated with that of paper by H. G. Stott on “The 
Use of Automatic Means for Disconnecting Disabled Apparatus.” 


SAFEGUARDS AND REGULATIONS IN OPERATION OF DISTRIBUTING SYSTEMS 
W.C.L. Eglin Vol. xxii—1903, pp. 747-754 

General specifications for the material and construction of overhead 
distribution systems so as to attain a high degree of safety in operation. 
Method of testing pole transformers that are damaged by lightning 
disturbances. 


Discussion (including that of paper by George H. Lukes on “Overhead 
High-Tension Distributing Systems in Suburban Districts” and paper by 
E. J. Bechtel on “Automatic Apparatus for Regulating Generator and 
Feeder Potentials”), pp. 755-765, by Messrs. H. B. Gear, G. T. Hanchett, 
Ralph D. Mershon, Calvert Townley, P. M. Lincoln, M. P. Ryder, George 
F. Sever, H. G. Stott, W. C. L. Eglin, A. C. Pratt, C. F. Scott, S. P. 
Grace, and C. H. Chalmers. 


Analysis of accidents which interrupt service of overhead distribution 
systems and general rules for minimizing them. Construction of lines 


through trees. Rules for the protection of telephone lines from power 
lines. 
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PROTECTION OF CABLES ‘FROM ARCS DUE TO THE FAILURE OF ADJACENT CABLES 
W. G. Carlton Vol, xxiii—1904, pp. 471-474 
Description of methods of isolating and fire-proofing cables in manholes. 
Discussion, pp. 475-479, by Messrs. Ralph D. Mershon, W. F. Wells, 
H. C. Wirt, W. G. Carlton, H. B. Alverson, E. M. Lake, A. M. Hunt, and 
We Warte lizards 
General remarks on the protection of high-tension cables in manholes 
and in power houses. Formulas for fire-proof coverings. 


HIGH-POWER SURGES IN ELECTRIC DISTRIBUTION SYSTEMS OF GREAT MAGNITUDE 
Charles P. Steinmetz Vol. xxiv—1905, pp. 297-315 
Theoretical and mathematical investigation of high-power surge in 
Manhattan Railway cable distribution system. 
Discussion, incorporated with paper by Percy H. Thomas on “An 
Experimental Study of the Rise of Potential on Commercial Transmission 
Lines Due to Static Disturbances Caused by Switching, Grounding, Etc.” 


AN EXPERIMENTAL STUDY OF THE RISE OF POTENTIAL ON COMMERCIAL 
TRANSMISSION LINES DUE TO STATIC DISTURBANCES CAUSED 
BY SWITCHING, GROUNDING, ETC. 
Percy H, Thomas Vol. xxiv—1905, pp. 317-354 

Brief statement of the principles underlying resonance phenomena in 
commercial circuits, followed by record of tests on actual transmission 
lines, showing effect of connecting circuits under many different condi- 
tions of grounding, of resonance and of various static disturbances. Also 
tests of line losses to air and over insulators. 

Discussion (including that of paper by Charles P. Steinmetz on “High- 
Power Surges in Electric Distribution Systems of Great Magnitude”), 
Pp. 355-360, by Messrs. H. G. Stott, P. N. Nunn, S. M. Kintner, F. A. C. 
Perrine, H. W. Fisher, J. W. Lieb, Jr., Samuel Sheldon, Charles P. 
Steinmetz, and Percy H. Thomas. 

General remarks on surges and their probable causes. Description of 
expedients adopted by the Interborough Rapid Transit Company to avoid 


high-power surges. 


Cc. LIGHTNING PHENOMENA 


STATIC STRAINS IN HIGH TENSION CIRCUITS AND THE PROTECTION 
OF APPARATUS 
Percy H, Thomas Vol, xix—1902, pp. 213-264 


Discussion of the nature, causes and effects of disturbances of the 
potential in a transmission system, such as occur when switches are 
opened or closed, grounds, short circuits, etc. Description of the mode 
of operation of the static interrupter and the spark gap lightning arrester 
with series and shunt resistors. Experimental study of the effects of 
static disturbances and the degree of protection afforded by choke coils 
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and static interrupters. Description of mechanical model for demon- 
strating the travel of waves over a transmission line. 

Discussion, pp. 265-276, by Messrs. C. P. Steinmetz, F. O. Blackwell, 
H. W. Fisher, Philip Torchio, P. H. Thomas, and B. A. Behrend. 

Results of investigation of needle gap, showing the effect of sharpness 
on sparking distance; also results of experimental investigation of high- 
tension transmission line, showing the effects of switching with oil and 
air break switches. Mathematical study of distribution of potential stress 
in model as to time and distance measured from time and position of 
application. 


LIGHTNING PHENOMENA IN ELECTRIC CIRCUITS 
Charles P, Steinmetz Vol, xxvi—1907, pp. 401-423 
Description and classification of lightning phenomena, its causes, effects 
and methods of protection, with general discussion of static charges, 
traveling waves and oscillations. 
Discussion, incorporated with paper by E. E. F. Creighton on “New 
Principles in the Design of Lightning Arresters.” 


D. LIGHTNING ARRESTERS 


THE FUNCTION OF SHUNT AND SERIES RESISTANCE IN LIGHTNING ARRESTERS 
Percy H, Thomas Vol, xix—1902, pp. 1021-1034 

Principles of operation of low-equivalent lightning arrester. Discussion 
of the conditions which affect the non-arcing power and experimental 
determination of laws governing their relations. Brief description of 
the test apparatus. 

Discussion, incorporated with that of paper by Charles Edward Skinner 
on “Energy Loss in Commercial Insulating Materials when Subjected 
to High Potential Strains.” 


SOME EXPERIENCES WITH LIGHTNING PROTECTIVE APPARATUS 
Julian C, Smith Vol, xxiv—1905, pp. 935-944 
Account of three years’ experience on the lines of the Shawinigan 
Water & Power Company, with special reference to horn gap arrester 
with and without series resistors. 
Discussion, incorporated with that of paper by N. J. Neall on “Per- 
formance of Lightning Arresters on Transmission Lines.” 


NOTE ON LIGHTNING ARRESTERS ON ITALIAN HIGH-TENSION TRANSMISSION LINES 
Philip Torchio Vol. xxiv—1905, pp. 945-949 
Description of the Gola series lightning arrester and Friese water 
resistor static discharger. 
Discussion, incorporated with that of paper by N. J. Neall on “Per- 
formance of Lightning Arresters on Transmission Lines.” 
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PERFORMANCE OF LIGHTNING ARRESTERS ON TRANSMISSION LINES 
N. J. Neall : Vol. xxiv—1905, pp. 951-981 

Account of an extensive practical investigation of lightning arresters 
in service and of lightning disturbances on a large number of transmission 
lines using tell-tale papers. Full instructions for the use of -tell-tale 
papers, followed by numerous reproductions of performance records and 
of tell-tale papers and a discussion of their meaning and of the relative 
merits of different types of protective apparatus. 

Discussion (including that of paper by Julian C. Smith on “Some 
Experiences with Lightning Protective Apparatus” and paper by Philip 
Torchio on “Note on Lightning Arresters on Italian High-Tension Trans- 
mission Lines”), pp. 982-998, by Messrs. S. S. Wheeler, P. H. Thomas, 
Charles F. Scott, W. S. Franklin, J. H. Hallberg, H. C. Wirt, H. A. 
Pikler, H. G. Stott, Philip Torchio, N. J. Neall, Charles P. Steinmetz, 
and J. B. Taylor. 

General remarks on lightning disturbances and lightning protection. 
Classification of phenomena, apparatus and its functions. Mode of opera- 
tion of the overhead grounded wire. 


SOME EXPERIENCES WITH LIGHTNING AND STATIC STRAINS ON A 
33,000-VOLT TRANSMISSION SYSTEM 


Farley Osgood Vol, xxv—1906, pp. 349-363 
Account of an experience with violent lightning disturbances in the 
system of the New Milford Power Company, covering results obtained 
with multigap arresters with series resistor, multigap arresters alone, and 
multigap arresters with series and shunt resistors. 
Discussion, incorporated with paper by H. C. Wirt on “Protective Appa- 
ratus for Lightning and Static Strains.” 


METHODS OF TESTING PROTECTIVE APPARATUS 

E. E. F. Creighton Vol. xxv—1906, pp. 365-397 

Classification of lightning disturbances with description of laboratory 
methods of reproducing the various phenomena. Oscillograms, equivalent 
needle-gap curves and connection diagrams from tests of lightning arrest- 
ers. Analytical discussion of the various test methods. 

Discussion, incorporated with paper by H. C. Wirt on “Protective Appa- 
ratus for Lightning and Static Strains.” 

PROTECTIVE APPARATUS FOR LIGHTNING AND STATIC STRAINS 

H. C. Wirt Vol. xxv—1906, pp. 399-426 

Experimental investigation of the use of resistors in lightning arresters, 
leading up to the use of multigap arresters with shunt resistors; also 
tests showing the actual utility of reactive coils and account of experience 
with overhead grounded wire. 

Discussion (incorporated with paper by Farley Osgood on “Some 
Experiences with Lightning and Static Strains on a 33,000-volt Trans- 
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mission Line” and paper by E. E. F. Creighton on “Methods of Testing 
Protective Apparatus”), pp. 427-451, by Messrs. H. C. Wirt, C. P. Stein- 
metz, P. H. Thomas, E. E. F. Creighton, J. B. Taylor, N. J. Neall, P. M. 
Lincoln, Chas. F. Scott, and Farley Osgood. 

General remarks on lightning arresters and lightning protection. Phys- 
ical and mathematical exposition of theory of multigap arrester with 
shunt resistors. 


RECENT INVESTIGATION OF LIGHTNING PROTECTIVE APPARATUS 
R. P. Jackson Vol. xxv—1906, pp. 881-900 

Theoretical investigation of iightning phenomena by means of mechan- 
ical analogies supplemented by tests tending to show the limitations of 
inductance of choke coils in protecting transformers and the relative value 
of the different arc suppressing devices—series resistors, fuses and elec- 
trolytic cells, as shown by oscillograms. 

Dicussion, pp. 901-926, by Messrs. Ralph D. Mershon, Chas. P. Stein- 
metz, Percy H. Thomas, E. E. F. Creighton, H. B. Alverson, P. M. Lincoln, 
R. P. Jackson, J. F. Vaughan, A. Henry Pikler, and H. W. Buck. 

Explanation of action of choke coil under sudden stress and under high 
frequency stress, including both its inductance and capacity effects. Sug- 
gested form of graded resistance lightning arresters. Equivalent gap 
determination for lightning arrester resistor units with choke coils and 
lightning rods on separate poles. 


PROTECTION AGAINST LIGHTNING, AND THE MULTI-GAP LIGHTNING ARRESTER 
David B. Rushmore and D. Dubois Vol. xxvi—1907, pp. 425-459 

Collection of photographs of lightning. Brief discussion of character- 
istics of horn-gap arrester, water jet arrester, grounded wire and choke 
coils. Theory of operation and description of construction of multi-gap 
and low equivalent and graded resistance lightning arresters. 

Discussion, incorporated with paper by E. E. F. Creighton on “New 
Principles in the Design of Lightning Arresters.” 


NEW PRINCIPLES IN THE DESIGN OF LIGHTNING ARRESTERS 
E. E. F. Creighton Vol. xxvi—1907, pp. 461-486 

Description and performance characteristics of multi-gap arrester with 
graded shunt resistor and electrolytic cell arresters. Theory of operation, 
oscillograms of current and e.m.f. and design features of the different 
apparatus. 

Discussion (including that of paper by Charles P. Steinmetz on “Light- 
ning Phenomena in Electric Circuits” and paper by David B. Rushmore 
and D. Dubois on “Protection Against Lightning, and the Multi-gap 
Lightning Arrester”), pp. 487-505, by Messrs. F. A. C. Perrine, Farley 
Osgood, P. H. Thomas, E. E. F. Creighton, V. G. Converse, D. Dubois, 
William McClellan, R. P. Jackson, Charles P. Steinmetz, and D. B. 
Rushmore. 

General discussion of the properties of horn-gap, low-equivalert and 
electrolytic lightning arresters. 
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PROTECTIVE APPARATUS ENGINEERING 

E. E. F. Creighton Vol. xxvi—1907, pp. 1049-1095 

Glossary of terms used in dealing with lightning phenomena and pro- 
tective apparatus. Brief discussion of the properties of lightning and 
characteristics of lightning arresters. Methods of testing lightning arrest- 
ers so as to fix their various properties. Classification of various types 
of lightning protective apparatus with short characterization of the limi- 
tations and usefulness of each type. General suggestions as to methods 
of protecting electric plants. 

Discussion, incorporated with paper by N. J. Neall on “A Proposed 
Lightning Arrester Test.” 


PRACTICAL TESTING OF COMMERCIAL LIGHTNING-ARRESTERS 

Percy H. Thomas Vol. xxvi—1907, pp. 1097-1137 

General classification of lightning disturbances, followed by description 
of tests and testing apparatus required in determining the serviceability 
of lightning arresters. Tests suggested for standardization by the Insti- 
tute. Practical limitation of frequency and energy of discharges in 
commercial lines. List of Institute papers on lightning phenomena. Test 
curves showing non-arcing power of multigap arresters and shunting 
power of resistors. 

Discussion, incorporated with paper by N. J. Neall on “A Proposed 
Lightning Arrester Test.” 


A PROPOSED LIGHTNING-ARRESTER TEST 
N. J. Neall Vol. xxvi—1907, pp. 1139-1144 

Description of a method of introducing artificial lightning (recurrent 
surge) into the transmission circuits, with diagrams of connections of 
various types of transmission systems. 

Discussion (including that of paper by E. E. F. Creighton on “Protec- 
tive Apparatus Engineering” and paper by Percy H. Thomas on “Prac- 
tical Testing of Commercial Lightning Arresters’), pp. 1145-1154, by 
Messrs. E. E. F. Creighton, N. J. Neall, Charles. P. Steinmetz, P. H. 
Thomas, W. S. Lee, and Charles E. Waddell. 

General remarks on testing of lightning arresters.. Actual experience 
with graded-resistance arrester on star-connected generator. 


COMPARATIVE TESTS OF LIGHTNING PROTECTION DEVICES ON THE 
TAYLOR’S FALLS TRANSMISSION SYSTEM 


J. F. Vaughan Vol. xxvii—1908, pp. 397-41 
Positive data on transmission line protection covering experience with 
grounded overhead lines, insulator pins, horn-gap and low-equivalent 
lightning arresters. Complete log and reproduction of tell-tale papers. 
Discussion, incorporated with paper by N. J. Neall on “Studies in 
Lightning Performance, Season 1907.” 
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STUDIES IN LIGHTNING PERFORMANCE, SEASON 1907 
N. J. Neall Vol. xxvii—1908, pp. 421-448 

Analytical study of lightning performance tests on the Taylor’s Falls 
line and on the system of the Presumpscott Electric Company; discussing 
the nature of lightning phenomena and the effectiveness of protection 
afforded by lightning rods and different forms of lightning arresters. The 
present status of the science of lightning protection is briefly summed 
up in the conclusion. Observed data of lightning performance is given 
in the Appendix. 

Discussion (included with the paper by H. St. Clair Putnam on “Con- 
servation of Power Resources”), pp. 459-467, by Messrs. H. W. Buck, 
P. M. Lincoln, J. F. Vaughan, P. H. Thomas, V. E. Goodwin, E. E. F. 
Creighton, H. G. Stott, N. J. Neall, and V. D. Moody. 

General remarks on lightning protection, with special reference to the 
protection value of grounded conductors and horn-gap lightning arresters, 
and the interpretation of tell-tale papers. 


MEASUREMENTS OF LIGHTNING, ALUMINUM LIGHTNING-ARRESTERS, EARTH 
RESISTANCES, CEMENT RESISTANCES, AND KINDRED TESTS 


E. E. F. Creighton Vol, xxvii—1908, pp. 669-740 

Brief description of instruments of measuring duration, potential, cur- 
rent and frequency of lightning. Account of experimental investigation 
under actual service conditions with different forms of lightning protec- 
tive devices. Theory and operation of aluminum lightning-arresters. 
Experimental study of ground connections with respect to ground resist- 
ance, inductance and permanence under various conditions. Complete 
report of exhaustive investigation of cement and concrete as a resistor 
under various conditions of moisture and temperature. 

Discussion, incorporated with paper by Percy H. Thomas on “Critical 
Study of Lightning Records on Taylor’s Falls Transmission Line.” 


CRITICAL STUDY OF LIGHTNING RECORDS ON TAYLOR’S FALLS 
TRANSMISSION LINE 


Percy H. Thomas Vol. xxvii—1908, pp. 755-777 

Formation of rules for the interpretation of tell-tale papers. Analyses 
of the storms and the effectiveness of the protection afforded by the vari- 
ous devices—grounded wires, lightning rods, line choke-coils, low equiva- 
lent, horn-gap and electrolytic lightning arresters. Explanation of the 
origin and nature of lightning phenomena. 

Discussion (included with the paper by E. E. F. Creighton on “Meas- 
urements of Lightning, Aluminum Lightning-Arresters, Earth Resist- 
ances, Cement Resistances and Kindred Tests,” and paper by Ernst J. 
Berg on “Tests with Arcing Grounds and Connections”), pp. 778-800, by 
Messrs. J. V. Vaughan, Chas. P. Steinmetz, Paul M. Lincoln, A. E. 
Kennelly, John B. Taylor, R. H. Marriott, D. B. Rushmore, J. W. Fraser, 
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W. L. Waters, William McClellan, Farley Osgood, Dugald C. Jackson, 
E. E. F. Creighton, E. J. Berg, and Percy H. Thomas. 

General remarks on the nature of lightning and methods of protecting 
electrical installations. 


SURGES ON A CABLE SYSTEM WITH AN ALUMINUM SURGE PROTECTOR 
E. E. F. Creighton and S. D. Sprong Vol. xxviii—1909, pp. 805-839 

Experimental investigation with oscillograms of surges on the under- 
ground alternating-current distribution system of the United Electric 
Light & Power Co. of New York with and without aluminum surge 
protectors. 

Discussion, pp. 840-849, by Messrs. J. L. R. Hayden, H. W. Fisher, 
John B. Taylor, Ralph D. Mershon, Charles P. Steinmetz, and E. E. F. 
Creighton. 

Theoretical investigation of the action of the aluminum cell in by-passing 
a surge. Types, construction, operation and care of aluminum cells. 


PROTECTION OF ELECTRICAL EQUIPMENT 
Paul M. Lincoln Vol. xxviii—1909, pp. 1157-1167 
Explanation of action of surges by means of hydraulic analogy, con- 
cluding with classification and brief discussion of various methods of 
protection. 
No discussion. 


E. GROUNDED CONDUCTORS 


THE GROUNDED WIRE AS A PROTECTION AGAINST LIGHTNING 
Ralph D. Mershon Vol. xxii—1903, pp. 331-336 

Outline of theory of static induction in transmission lines from light- 
ning. Effect of grounded wires and method of calculating the magnitude 
of the shielding action of such wires. General remarks on installation 
and operation of such wires. 

Discussion, pp. 337-351, by Messrs. Charles F. Scott, F. A. C. Perrine, 
C. O. Mailloux, A. I. Wurts, P. H. Thomas, A. E. Kennelly, P. M. Lincoln, 
F. S. Woodward, D. B. Rushmore, R. S. Kelsch, John F. Kelly, R. F. 
Hayward, W. L. Waters, D. C. Jackson, Ralph D. Mershon, W. J. 
Hammer, and W. A. Blanck. 

General discussion of the probable performance of overhead grounded 
wire as protection against external electrostatic disturbances. 


THE PROTECTION OF HIGH-PRESSURE TRANSMISSION LINES 
FROM STATIC DISCHARGES 


H. C. Wirt Vol. xxiii—1904, pp. 557-560 
Brief general remarks on overhead ground wire, lightning arrester and 


reactive coils. 
Discussion, pp. 561-570, by Messrs. J. S. Peck, Ralph D. Mershon, N. J. 
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Neall, F. O. Blackwell, H. C. Wirt, R. F. Hayward, P. H. Thomas, N. M. 
Snyder, and John Pearson. 

General remarks on lightning protection apparatus and lightning phe- 
nomena. Experiences with protective devices and ground wires. Descrip- 
tion of method of protecting transformers and windings from potential 
rises. 


POTENTIAL STRESSES AS AFFECTED BY OVERHEAD GROUNDED CONDUCTORS 
R. P. Jackson Vol. xxvi—1907, pp. 873-882 
Theoretical investigation of potential gradients on equipotential sur- 
faces about grounded conductors in air and about metallic transmission 
towers. Suggested method of reducing normal stresses in insulators. 
Discussion, pp. 883-880, by Messrs. P. M. Lincoln, Dugald C. Jackson, 
D. R. Scholes, H. C. Hoagland, R. P. Jackson, James Lyman, P. B. 
Woodworth, W. L. Abbott, W. B. Jackson, and George Hayler. 
Experience with grounded conductors for transmission line protection. 


NOTES ON RESISTANCE OF GAS-PIPE GROUNDS 
J. L. R. Hayden Vol. xxvi—1907, pp. 1209-1214 

Tests on resistance of gas pipe grounds as affected by temperature and 
rain. Graphic log of tests extending over about three years. Effect of 
alternating current on conductance of ground connections. 

Discussion, pp. 1215-1220, by Messrs. Charles P. Steinmetz, Ralph D. 
Mershon, F. B. H. Paine, P. H. Thomas, N. J. Neall, F. J. Hoxie, and 
J. L. R. Hayden. 

Tests on the resistance of concrete foundations of transmission towers 
and of ground plates, strips and pipes under various conditions. 


LIGHTNING-RODS AND GROUNDED CABLES AS A MEANS OF PROTECTING 
TRANSMISSION LINES AGAINST LIGHTNING 


Norman Rowe Vol. xxvi—1907, pp. 1239-1248 

Description of Guanajuato transmission line with account of experience 
with lightning rods and grounded wire. 

Discussion (including that of paper by D. R. Scholes on “Transmission 
Line Towers and Economical Spans”), pp. 1249-1257, by Messrs. William 
Hoopes, P. H. Thomas, W. S. Lee, F. B. H. Paine, C. W. Ricker, George 
T. Fielding, Jr., N. J. Neall, Ralph D. Mershon, D. R. Scholes, Frank G. 
Baum, and Farley Osgood. 

Effect of operation cost on economical span. Experience with grounded 
metal insulator pins and with wooden pins. 


THE GROUNDED NEUTRAL, WITH AND WITHOUT SERIES RESISTANCE 
IN HIGH-TENSION SYSTEMS 
Paul M. Lincoln Vol. xxvi—1907, pp. 1585-1595 
General discussion of the advantages and disadvantages of the grounded 
neutral, followed by brief remarks on the making of grounds and the 
effect of series resistance in the ground circuit. 
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Discussion, incorporated with paper by George I. Rhodes on “Experi- 
ence with a Grounded Neutral on the High-Tension System of the Inter- 
borough Rapid Transit Company.” 


THE GROUNDED NEUTRAL 
F. G. Clark Vol. xxvi—1907, pp. 1597-1603 


Some advantages and disadvantages of grounded neutral from experi- 
ence gained on a large system operated with neutral grounded through a 
resistor. 

Discussion, incorporated with paper by George I. Rhodes on “Eixperi- 
ence with a Grounded Neutral on the High-Tension System of the Inter- 
borough Rapid Transit Company.” 


EXPERIENCE WITH A GROUNDED NEUTRAL ON THE HIGH-TENSION SYSTEM 
OF THE INTERBOROUGH RAPID TRANSIT COMPANY 


George I. Rhodes Vol. xxvi—1907, pp. 1605-1610 

Reasons for installing grounded neutral with series resistor on high- 
tension cable system. Cross currents between star-connected generators. 
Relative damage resulting from cable short circuits with and without 
grounded neutral. 

Discussion (including that of paper by Paul M. Lincoln on “The 
Grounded Neutral, with and without Series Resistance, in High-Tension 
Systems” and that of paper by F. G. Clark on “The Grounded Neutral”), 
pp. 1611-1641, by Messrs. Peter Junkersfeld, Philip Torchio, N. J. Neall, 
John B. Taylor, Carl Schwarz, C. W. Stone, F. B. H. Paine, Charles F. 
Scott, Paul M. Lincoln, George I. Rhodes, Charles P. Steinmetz, Frank G. 
Baum, and O. S. Lyford, Jr. 

Experience with grounded neutral on very large underground. cable and 
overhead transmission systems. Description of device for automatically 
selecting and disconnecting defective cables. 


A PRACTICAL METHOD OF PROTECTING INSULATORS FROM LIGHTNING 
AND POWER ARC EFFECTS 


L. C. Nicholson Vol. xxix—1910, pp. 573-598 

Very. complete analytical study of three years of carefully recorded 
insulator experience on 60,000-volt lines of the Ontario Power Company, 
leading up to the invention of arcing rings and covering one season’s 
experience with them installed. 

Discussion, pp. 599-620, by Messrs. L. B. Stillwell, F. P. Catchings, 
J. W. Fraser, E. E. F. Creighton, J. S. Jenks, Charles F. Scott, Percy H. 
Thomas, J. A. Sanford, Jr, E. B. Merriam, Harris J. Ryan, Irving E. 
Brooke, James Lyman, Max H. Collbohm, G. Semenza, J. D. E. Duncan, 
and L,. C. Nicholson. 

General remarks on transmission line protection. Experience on the 
West Penn lines (185 miles). Opinions and practice as to insulator factor 
of safety and efficacy of grounded conductors. 
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15. DISTRIBUTION SYSTEMS 


THE DISTRIBUTION AND CONVERSION OF RECEIVED CURRENTS 

Henry Gordon Stott Vol. xviii—1901, pp. 125-152 

Brief description of the transmission plant for generation, transforma- 
tion and transmission of electric energy from Niagara Falls to Buffalo. 
Discussion of operative features: means adopted for the protection of 
the system; relative merits of synchronous converters and motor-genera- 
tors; relative merits of various arc lighting systems; difficulties in syn- 
chronizing 60-cycle synchronous motors. 


Discussion, pp. 153-163, by Messrs. Gano S. Dunn, Calvin W. Rice, 
H. G. Stott, C. P. Steinmetz, Elias E. Ries, Jos. Sachs, Jno. W. Lieb, Jr., 
and H. D. Reed. 


Characteristics of three-phase induction motors for railway service. 
Relative performance of air-break and oil-break switches. Experiences 
with rubber-insulated high-voltage cables. 


THE DISTRIBUTION BY THE THREE-PHASE SYSTEM AND THE OPERATION 
OF SINGLE-PHASE CIRCUITS BY IT 


W.L.R. Emmet Vol. xviii—1901, pp. 805-812 
Discussion of the use of three-phase generators on single distribution 
circuits. Wiring diagram for typical systems. General rules for laying 
out distribution systems. 
Discussion, incorporated with that of paper by Philip Torchio on 
“950-Volt Three-Wire Distribution for Lighting and Power.” 


DISTRIBUTION OF ELECTRICAL ENERGY IN LARGE CITIES 
Louis A. Ferguson Vol. xviii—1901, pp. 813-827 
General discussion of the load characteristics of the City of Chicago 
and description of the present system of generation and distribution and 
the plans for future development. Brief reference to the distribution 
systems employed in the cities of Berlin and Milan. 


Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 


LOCATING FAULTS IN UNDERGROUND DISTRIBUTION SYSTEMS 
Henry G. Stott Vol. xviii—1901, pp. 829-833 
Description of a compass method for quickly and accurately locating 
faults in power cables through which periodically reversed current is 
sent. Working drawings of the current reverser. 
Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 
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THE BUFFALO HIGH-TENSION CABLE DISTRIBUTION SYSTEM 
Harold W. Buck Vol. xviii—1901, pp. 835-841 
General description of system of distribution of Niagara power in 
Buffalo. 
Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 


ALTERNATING CURRENT AS A FACTOR IN GENERAL DISTRIBUTION 
FOR LIGHT AND POWER 


Charles P. Scott Vol. xviii—1901, pp. 843-848 
General discussion of the advantages of straight alternating-current 
generation and distribution for large cities. 
Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 


NOTES ON THE ALTERNATING-CURRENT SYSTEM OF DISTRIBUTION 
W.S. Barstow Vol. xviii—1901, pp. 849-853 
Brief sketch of the development of alternating-current distribution 
system and troubles which were experienced. Conditions which must be 
met by successful alternating-current distribution system. 
Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 


DISTRIBUTION OF ELECTRICITY IN CITIES OF MODERATE SIZE 


William Lispenard Robb Vol. xviii—1901, pp. 855-860. 
General consideration of problem for cities under 50,000 and for those 
Over 50,000. 


Discussion, incorporated with that of paper by Philip Torchio on 
“250-Volt Three-Wire Distribution for Lighting and Power.” 


250-VOLT THREE-WIRE DISTRIBUTION FOR LIGHTING AND POWER 
Philip Torchio Vol. xviii—1901, pp. 861-868 

Consideration of the relative merits of 500-volt and 250-volt direct- 
current three-wire systems. Estimated saving of former over latter— 
with the various densities of load. 

Discussion (including that of paper by W. L. R. Emmet on “Distribution 
of Three-Phase System and the Operation of Single-Phase Circuits by 
It;” paper by Louis A. Ferguson on “Distribution of Electrical Energy 
in Large Cities;” paper by Henry G. Stott on “Locating Faults in Under- 
ground Distribution Systems;” paper by Harold W. Buck on “The Buffalo 
High-Tension Cable System;” paper by Chas. F. Scott on “Alternating 
Current as a Factor in General Distribution for Light and Power;” paper 
by W. S. Barstow on “Notes on an Alternating-Current System of Dis- 
tribution,” and paper by William Lispenard Robb on “Distribution of 
Electricity in Cities of Moderate Size’), pp. 869-912, by Messrs. C. P. 
Steinmetz, Gano S. Dunn, Louis A. Ferguson, Arthur Williams, Douglas 
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Burnett, Fred. V. Henshaw, Jno. W. Lieb, Jr., W. S. Barstow, Philip 
Torchio, R. H. Pierce, Peter Junkersfeld, Jas. Lyman, A. Osthoff, G. N. 
Eastman, P. B. Woodworth, G. A. Damon, Geo. Foster, W. D. Ball, 
J. R. Cravath, D. W. Roper, and W. E. Goldsborough. 

General discussion of the relative merits of alternating-current and 
direct-current distribution for thickly populated districts of large cities. 
Detailed comparison of the performance and general methods of direct- 
current and induction motors for different kinds of service. Loop test 
for locating faults in large cables. 


OVERHEAD HIGH-TENSION DISTRIBUTING SYSTEMS IN SUBURBAN DISTRICTS. 
George H. Lukes Vol. xxii—1903, pp. 735-739 

General discussion of the construction and operation of a satisfactory 
distribution system for suburban towns and villages surrounding a large 
city. 

Discussion, incorporated with that of paper by W. C. L. Eglin on 
“Safeguards and Regulations in Operation of Overhead Distributing 
Systems.” 


AUTOMATIC APPARATUS FOR REGULATING GENERATOR AND FEEDER POTENTIALS 
E. J. Bechtel Vol. xxii—1903, pp. 741-745 

Performance under service conditions of automatic direct-current and 
alternating-current generator e.m.f. regulator which operates by decreas- 
ing and increasing the field circuit resistance with changes in line e. m. f. 

Discussion, incorporated with that of paper by W. C. L. Eglin on 
“Safeguards and Regulations in Operation of Overhead Distributing 
Systems.” 


SAFEGUARDS AND REGULATIONS IN OPERATION OF DISTRIBUTING SYSTEMS 
W.C. L. Eglin Vol. xxii—1903 pp. 747-754 

General specifications for the material and construction of overhead 
distribution systems so as to attain a high degree of safety in operation. 
Method of testing pole transformers that are damaged by lightning dis- 
turbances. 

Discussion (including that of paper by George H. Lukes on “Overhead 
High-Tension Distributing Systems in Suburban Districts” and paper by 
E. J. Bechtel on “Automatic Apparatus for Regulating Generator and 

' Feeder Potentials”), pp. 755-765, by Messrs. H. B. Gear, G. T. Hanchett, 
Ralph D. Mershon, Calvert Townley, P. M. Lincoln, M. P. Ryder, George 
F. Sever, H. G. Stott, W. C. L. Eglin, A. C. Pratt, C. F. Scott, SP: 
Grace, and C. H. Chalmers. 

Analysis of accidents which interrupt service of overhead distribution 
systems and general rules for minimizing them. Construction of lines 


through trees. Rules for the protection of telephone lines from power 
lines. 
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UNDERGROUND TRANSMISSION AND DISTRIBUTION OF ELECTRICAL ENERGY 
Charles E. Phelps Vol. xxvi—1907, pp. 25-30 

Classification of cable faults, followed by seven-year record of the 
performance of various kinds of power, telephone and telegraph cables. 
Brief analytical discussion of the causes and remedies for these various 
faults. 

No discussion. 


AN ANALYSIS OF THE DISTRIBUTION LOSSES IN A LARGE CENTRAL 
STATION SYSTEM 
L. L. Elden Vol. xxvi—1907, pp. 665-680 


Record of four years’ study of the losses in a certain large energy dis- 
tribution system, with an account of methods employed to reduce losses 
between switchboard and consumer. 

No discussion. 


ALTERNATING-CURRENT FEEDER REGULATORS 

W. S. Moody Vol. xxvii—1908, pp. 255-272 

Classification and brief discussion of the relative merits of different 
methods of feeder e.m.f. regulation, followed by description of the con- 
struction and operative characteristics of the transformer and induction 
type regulators. A brief outline of the development of automatic control 
and description of applications of the Tirrill contact voltmeter to the 
control of feeder regulators. i 

Discussion, pp. 273-275, by Messrs. R. G. Black, J. Kynoch and R. S. 
Kelsch. 

Experience with the Tirrill and induction type regulators. 


HIGH-POTENTIAL UNDERGROUND TRANSMISSION 
_ P. Junkersfeld and E. 0. Schweitzer Vol. xxvii--1908, pp. 1499-1527 

Description of the underground cable system of the Commonwealth 
Edison Company of Chicago with records of its performance and results 
of experiments to determine the magnitude and frequency of occurrence 
of potential rises in the system. 

Discussion, pp. 1528-1560, by Messrs. L. A. Ferguson, Charles H. Merz, 
H. W. Fisher, H. G. Stott, E. J. Berg, Wallace S. Clark, Alex Dow, 
Warren Partridge, E. E. F. Creighton, L. T. Robinson, Henry Floy, John 
W. Lieb, Jr., Philip Torchio, Charles P. Steinmetz, E. O. Schweitzer, 
Peter Junkersfeld, Ralph D. Mershon, H. W. Peck, A. E. Kennelly, N. J. 
Neall, L. L. Elden, M. V. Ayres, G. W. Palmer, Jr., and Dugald C. 


Jackson. ay 
Cable experience of various large central stations and transmission 


companies. 
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CONDITIONS AFFECTING STABILITY IN ELECTRIC LIGHTING CIRCUITS 
Elihu Thomson Vol. xxviii—1909, pp. 1-22 

Historical résumé of the development of arc lighting machines and 
systems. Characteristics of arc dynamos; constant-current transformers ; 
mercury arc converters; constant-current and constant-potential arc lamps 
with special reference to stability of operation. 

Discussion, pp. 23-50, by Messrs. A. E. Kennelly, Alex Dow, E. W. 
Rice, Jr., Dugald C. Jackson, C. M. Green, John B. Taylor, H. G. Stott, 
Elihu Thomson, E. A. Sperry, and Charles P. Steinmetz. 

Early experiences with arc lighting systems. Broad definition and 
examples of various kinds of electrical and mechanical instability. Per- 
manent and transient volt-ampere characteristics of arcs. 


HIGH-VOLTAGE TRANSFORMERS AND PROTECTIVE AND CONTROLLING 
APPARATUS FOR OUTDOOR INSTALLATION 


K. C. Randall Vol. xxviii—1909, pp 189-207 
Description of types of apparatus, with estimates of relative costs of 
outdoor and indoor installations. Operation of outdoor transformer 
stations. 
Discussion, incorporated with that of A. B. Reynders’ paper on “Con- 
denser Type of Insulation for High-Tension Terminals.” 


THE DEVELOPED HIGH TENSION NET-WORK OF A GENERAL POWER SYSTEM 
Paul M. Downing Vol. xxix—1910, pp. 705-719 

Brief description of the Pacific Gas & Electric Company’s system, with 
reference to the method of operation through a load dispatcher and also 
as to practice regarding connection, care and operation of transformers; 
construction of large capacity high-tension oil switches; lightning arrest- 
ers and line insulators. 

Discussion, pp. 720-729, by Messrs. Markham Cheever, L. B. Stillwell, 
L. R. Jorgensen, E. F. Scattergood, W. F. Wells, John Harisberger, 
P. M. Downing, A. M. Hunt, A. O. Austin, and C. F. Adams. 

General remarks on the operation of very large high-tension distribution 
systems, with special reference to the automatic disconnection of disabled 
lines; the operation of telephone lines paralleling power lines, and the 
design of large capacity oil switches. 
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A. SPEED CONTROL 


SPEED REGULATION OF PRIME MOVERS PARALLEL OPERATION OF ALTERNATORS 
Charles P. Steinmetz Vol. xviii—1901, pp. 741-744 
Brief consideration of the features of speed regulation that affect 
parallel operation of alternators. 
Discussion, incorporated with that of paper by W. I. Slichter on “Angu- 
lar Velocity in Steam Engine in Relation to Paralleling of Alternators.” 


PARALLEL OPERATION OF ENGINE-DRIVEN ALTERNATORS 
W. L. R. Emmet Vol. xviii—1901, pp. 745-751 
Account of the development of an anti-surging device for application 
to engine governors to enable parallel operation of alternators under all 
conditions of load. 
Discussion, incorporated with that of paper by W. I. Slichter on “Angu- 
lar Velocity in Steam Engine in Relation to Paralleling of Alternators.” 


A NOVEL COMBINATION OF POLYPHASE MOTORS FOR TRACTION PURPOSES 
Ernst Danielson Vol. xix—1902, pp. 527-539 

Description of a system of concatenating two motors of unequal num- 
bers of poles so as to get four running speeds. Comparison of accelera- 
tion characteristics, torque, energy, efficiency, etc. with direct-current 
series, plain induction and concatenated induction motors. Abstracted by 
Dr. Chas. P. Steinmetz on page 495. 

Discussion (including that of paper by Carl L. DeMuralt on “Some 
Notes on European Practice in Electric Traction with Three-Phase Alter- 
nating Current”), pp. 540-555, by Messrs. C. P. Steinmetz, C. O. Mailloux, 
Henry G. Stott, W. N. Smith, W. J. Hammer, Townsend Wolcott, Fred- 
erick V. Henshaw, and C. L. DeMuralt. 


A VARIABLE RELUCTANCE METHOD OF MOTOR SPEED CONTROL 

G. Fred Packard Vol. xix—1902, pp. 1131-1141 

Reference to earliest work in this direction. Description of the Johnson 
method of varying the reluctance at the pole face, while maintaining the 
commutating fringe. Performance tests and flux distribution curves of 
a Stow motor built on these principles. 

Discussion, pp. 1142-1143, by Chas. P. Steinmetz, William Esty, G. Fred 
Packard, P. H. Thomas, and E. B. Raymond. 


VARIABLE SPEED MOTOR CONTROL 
Vol. xx—1902, pp. 111-114 


Introduction by President Chas. F. Scott. 


THREE-WIRE SYSTEM FOR VARIABLE SPEED MOTOR WORK 


N. W. Storer Vol. xx—1902, pp. 127-133 


Description of the operation of adjustable speed motors from three- 
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wire generator, giving advantages of the system and the range of speed 
variation when combined field and armature control are used. 

Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous Current Motors for Machine Tools.” 


THE STORAGE BATTERY AS A FACTOR IN SPEED CONTROL 
H. P. Coho Vol. xx—1902, pp. 135-138 

Brief description of electric drive for Hoe printing press, using storage 
battery for multi-voltage. 

Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous Current Motors for Machine Tools.” 

A SERIES-PARALLEL SYSTEM OF SPEED CONTROL 
Geo. W. Fowler Vol. xx—1902, pp. 143-153 

Description of controller and its mode of operation as applied to double 
commutator driving Webb press. 

Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous Current Motors for Machine Tools.” 

CONTINUOUS-CURRENT MOTORS FOR MACHINE TOOLS 
F. 0. Blackwell Vol. xx—1902, pp. 159-165 

Power characteristics and requirements of various classes of machine 
tools. Brief mention of the different methods of speed control of electric 
motors and the advantages and limitations of each. 

Discussion (including that of paper by R. T. E. Lozier on “The Opera- 
tion of Machine Shops by Individual Electric Motors;” paper by N. W. 
Storer on “Three-Wire System for Variable Speed Motor Work;” paper 
by H. B. Coho on “The Storage Battery as a Factor in Speed Control;” 
paper by P. O. Keilholtz on “Electrically Operated Coal Hoist Having 
Variable Speed Control;” paper by Geo. W. Fowler on “A Series-Parallel 
System of Speed Control,” and paper by H. Ward Leonard on “Multiple- 
Unit, Voltage Speed Control for Trunk Line Service’), pp. 166-195, by 
Messrs. Gano S. Dunn, Chas. F. Scott, H. E. Heath, S. T. Dodd, Arthur 
Williams, Philip Lange, Chas. Day, R. T. E. Lozier, N. W. Storer, 
H. Ward Leonard, Herbert Dowe, H. B. Coho, Geo. A. Damon, R. W. 
Stovel, Geo. B. Dusinberre, W. A. Dick, P. M. Lincoln, —— Campbell, 
Chas. G. Winslow, E. M. Tingley, —— Stevenson, —— Barr, R. H. Pierce, 
Peter Junkersfeld, O. E. Osthoff, D. C. Jackson, B. J. Arnold, G. B. 
Foster, Ernest Gonzenbach, V. R. Lansingh, H. H. Cutler, F. J. Pearson, 
and H. R. King. 

Relative merits of various methods of speed control of direct-current 
motors. Conditions which determine the choice between individual and 
group drive. Effects of motor drive and suitable speed control on shop 
efficiency. Advantages and disadvantages of the Ward-Leonard system 
of locomotive driven from single-phase circuits. 

METHODS OF SPEED CONTROL 
Wm. Cooper Vol. xx—1902, pp. 197-213 

Outline of the general power requirements of the different classes of 

machine tools. Description of method of choosing proper size of motor 
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for given service and speed range from a speed horse-power diagram for 
combining multiple voltage and field regulation; numerical examples. 
Set of general rules for determining motor size. 

No discussion, 


A NEW METHOD OF TURBINE CONTROL 
Lamar Lyndon Vol. xxv—1906, pp. 165-177. 
Theory and description of a water wheel governor designed to com- 
pensate pressure rises in pipe systems and to prevent overrunning. 
Discussion, pp. 178-179, by Messrs. Paul Spencer, Lamar Lyndon and 
Carl Hering. 


GAS-ENGINE REGULATION FOR DIRECT-CONNECTED UNITS 

Charles E, Lucke Vol. xxvi—1907, pp. 1-24 

General discussion of speed regulation problems, defining the function 
of governors, fly-wheels and valve gears, and listing the variables that 
enter into the problem. ‘The use of crank-pin force and speed diagrams, 
in the solution of such problems, is suggested and its application to steam 
turbine operation used as an illustration. A number of papers before 
the A. I. KE. EB. and A. S. M. E. on this subject are abstracted and com- 
mented upon. 

No discussion. 


REGENERATION OF POWER WITH SINGLE-PHASE ELECTRIC RAILWAY MOTORS 
William Cooper Vol. xxvi—1907, pp. 1469-1480 

General requirements and motor characteristics necessary for success- 
ful regenerative control. Theory of regenerative control of single-phase 
series motors with examples of its practical applications. 

Discussion, pp. 1481-1484, by Messrs. W. I. Slichter, L. B. Stillwell, 
J. C. Lincoln, and William Cooper. 

Compounding effect utilized to improve power-factor of returned energy. 
Advantages of regenerative control. 


ELECTRIC CONTROL FOR ROLLING MILL MOTORS 

C. F. Henderson Vol. xxviii—1909, pp. 897-912 

Brief outline of essential requirements of controllers for motors opera- 
ting ore handling machinery and rolling mills, with description of con- 
tactor type controller and various applications of automatic controllers 
in and about a steel mill. 

Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 

AUTOMATIC MOTOR CONTROL 

H. E. White Vol. xxviii—1909, pp. 913-920 

Advantages and operative characteristics of contactor switch, and 
description of various systems of automatic control; current limit; counter 
e.m.f.; time limit, and pilot motor. 

Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 
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B. E. M. F. REGULATION 


A METHOD OF COMPOUNDING ALTERNATING-CURRENT GENERATORS AND 
MOTORS, DIRECT-CURRENT GENERATORS, SYNCHRONOUS MOTOR- 
GENERATORS AND SYNCHRONOUS CONVERTERS 
Frank George Baum Vol. xix-1902, pp. 745-757 


Description of original methods of compounding alternating-current 
generators, synchronous motors, direct-current generators, synchronous 
converters, synchronous motor-generators and transmission systems. Use 
of the Baum regulation diagram. 

Discussion, incorporated with that of paper by Chas. P. Steinmetz on 
“Notes on the Theory of the Synchronous Motor.” 


THE DETERMINATION OF ALTERNATOR CHARACTERISTICS 
Louis A. Herdt Vol. xix—1902, pp. 1093-1121 


Analytical and experimental study of alternator characteristics with 
description of different methods for determining regulation. Results of 
calculations checked with tests on inductor and revolving-field types of 
machines. Diagrams of the magnetic circuits of the machines tested, and 
many test curves of load and saturation characteristics, flux distribu- 
tion, etc. 

No discussion. 


THE EXPERIMENTAL BASIS FOR THE THEORY OF THE REGULATION 


OF ALTERNATORS 
B. A. Behrend Vol. xxi—1903, pp. 497-517 


Experimental study of regulation of alternators indicating an approxi- 
mate method of determining the regulation from the combination of the 
Behn-Eschenburg or e.m.f. method and the Institute or ampere-turn 
method. 

THE COMPOUNDING OF SELF-EXCITED ALTERNATING-CURRENT GENERATORS 

FOR VARIATION IN LOAD AND POWER-FACTOR 
A. S. Garfield Vol. xxi—1903, pp. 569-577 

Description of the compounding and compensating characteristics of 
_the Latour self-exciting alternator with brushes in different positions on 
both inductive and non-inductive loads. 

Discussion, pp. 578-587, by Messrs. C. F. Scott, B. A. Behrend, C. A. 
Adams, Gano §. Dunn, W. L. Waters, J. R. Armstrong, Marius Latour, 
P. M. Lincoln, V. Karapetoff, Schmit, J. S. Peck, and E. Molin. 

General remarks on importance of specifying regulation and on methods 
of estimating it. Latour method of compounding alternators. 

AUTOMATIC APPARATUS FOR REGULATING GENERATOR AND FEEDER POTENTIALS 
E. J. Bechtel Vol. xxii—1903, pp. 741-745 

Performance under service conditions of automatic direct-current and 
alternating-current generator e.m.f. regulator which operates by de- 
creasing and increasing the field circuit resistance which changes in line 
e. m. f. ; 

Discussion, incorporated with that of paper by W. C. L. Eglin on 
“Safeguards and Regulations in Operation of Overhead Distributing 
Systems.” 
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A CONTRIBUTION TO THE THEORY OF THE REGULATION OF ALTERNATORS 

H. M. Hobart and F. Punga Vol. xxiii—1904, pp. 291-322 

Theoretical investigation of armature reaction in singlephase and 
polyphase generator, development of method of calculating the regula- 
tion and excitation from the design constants of the machine. Actual 
tests of accuracy of the method in given instances. Complete design 
data. given for the machines tested. Derivation of all new formulas. 

Discussion (including that of paper by David B. Rushmore on “The 
Mechanical Construction of Revolving-Field Alternators”), pp. 323-343, 
by Messrs. C. A. Adams, Jr., B. A. Behrend, W. L. Waters, Gano S. 
Dunn, David B. Rushmore, F. A. C. Perrine, Bradley T. McCormick, V. 
Karapetoff, H. M. Hobart, and Franklin Punga. 

Discussion of analytical and graphical methods of calculating exciting 
current and regulation from design data and experimental data. 


SYNCHRONOUS MOTORS FOR REGULATION OF POWER-FACTOR AND LINE PRESSURE 
B. G. Lamme Vol. xxiii—1904, pp. 481-492 

Discussion of factors which enter into the design of synchronous mo- 
tor for power-factor regulation. Application of synchronous motors as 
regulators and as combined motor and regulator. General remarks on 
power-factor regulation, use of synchronous converters, cost of synchron- 
ous motor regulation, choice of location of regulator, etc. 

Discussion, pp. 494-510, by Messrs. F. O. Blackwell, W. L. Waters, 
H. B. Gear, W. B. Jackson, F. A. C. Perrine, Ralph D. Mershon, S. B. 
Storer, Charles F. Scott, J. S. Peck, H. W. Buck, and T. J. Johnston. 

General remarks on power-factor and e. m. f. regulation with syn- 
chronous motors. Description of methods of automatically adjusting the 
excitation of the synchronous motor. 

SOME DEVELOPMENTS IN SYNCHRONOUS CONVERTERS 
Chas. W. Stone Vol. xxvii—1908, pp. 181-189 

Description of some mechanical details of the vertical type synchron- 
ous converter. Brief discussion of the advantages and disadvantages 
of different methods of voltage regulation including the booster and the 
split-pole methods. 

Discussion, incorporated with paper by J. E. Woodbridge on “Some 
Features of Railway Converter Design and Operation.” 

ALTERNATING-CURRENT FEEDER REGULATORS 
W.S. Moody Vol. xxvii—1908, pp. 255-272 

Classification and brief discussion of the relative merits of different 
methods of feeder e. m.f.’s, followed by description of the construction 
and operative characteristics of the transformer and induction type regu- 
lators. A brief outline of the development of automatic control and de- 
scription of applications of the Tirrill contact voltmeter to the control of 
feeder regulators. 

Discussion, pp. 273-275, by Messrs. R. G. Black, J. Kynoch, and R. S. 
Kelsch. 

Experience with the Tirrill and induction type regulators. 
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VOLTAGE RATIO IN SYNCHRONOUS CONVERTERS WITH SPECIAL REFERENCE 
TO THE SPLIT-POLE CONVERTER 


Comfort A. Adams Vol. xxvii—1908, pp. 959-985 
Determination of e. m. f. wave form from the harmonic analysis of 
the flux distribution curve. The method is fully developed and then ap- 
plied to two and three-part pole converters. 
Discussion, incorporated with paper by J. L. Woodbridge on “Applica- 
tion of Storage Batteries to Regulation of Alternating-Current Sys- 
tems.” 


APPLICATION OF STORAGE BATTERIES TO REGULATION OF 
ALTERNATING-CURRENT SYSTEMS 


J. L. Woodbridge Vol. xxvii—1908, pp. 987-1021 
Brief general discussion of the various types of service where storage 
batteries can be used to regulate the alternating current load, including 
brief descriptions of some typical plants. Detailed description of the 
use of storage batteries with carbon regulator, split-pole converter and 
synchronous exciter, with analysis of performance. Analysis and oscillo- 
grams of e.m.f. waves of three-part and two-part pole converters. A 
general solution for the e.m.f. wave-form and two-part pole converter. 

Discussion (including paper by Comfort A. Adams on “Voltage Ratio 
in Synchronous Converters, with Special Reference to the Split-Pole 
Converters”), pp. 1022-1055, by Messrs. P. M. Lincoln, A. S. Hubbard, 
W. L. Waters, Charles P. Steinmetz, J. L. Burnham, J. L. Woodbridge, 
and G. E. Brown. ; 

General discussion of the performance characteristics of the split-pole 
converter, with physical exposition of the method of varying the voltage 
ratio and its effect on armature reaction, heating and commutation. Data 
from tests in commercial operation. 


CONDITIONS AFFECTING STABILITY IN ELECTRIC LIGHTING CIRCUITS 
Elihu Thomson Vol. xxviii—1909, pp. 1-22 

Historical resume of the development of arc lighting machines and 
systems. Characteristics of arc dynamos, constant-current transformers, 
mercury-arc converters, constant-current and constant-potential arc 
lamps with special reference to stability of operation. 

Discussion, pp. 23-50, by Messrs. A. E. Kennelly, Alex Dow, E. W. 
Rice, Jr., Dugald C. Jackson, C. M. Green, John B. Taylor, H. G. Stott, 
Elihu Thomson, E. A. Sperry, and Charles P. Steinmetz. 

Early experiences with arc lighting systems. Broad definition and ex- 
amples of various kinds of electrical and mechanical instability. Perma- 
nent and transient volt-ampere characteristics of arcs. 


THE APPLICATION OF STORAGE BATTERIES TO THE REGULATION OF THE 
ALTERNATING-CURRENT LOAD AT THE PLANT OF THE 
INDIANA STEEL COMPANY, GARY, INDIANA 


J. Lester Woodbridge Vol. xxviii—1909, pp. 851-866 
Description, theory and results of batteries used in connection with 
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split-pole converters and synchronous exciters for regulation of alternat- 
ing-current circuits. 

Discussion, pp. 867-868, by Messrs. Edward Van Wagenen and J. L. 
Woodbridge. 


Characteristics of synchronous exciter. 


SOME PHASES OF TRANSFORMER REGULATION 
W. A. Hillebrand and S. B. Charters, Jr. Vol. xxviii—1909, pp. 1253-1267 

Experimental study of effect of phase and voltage unbalance on trans- 
former regulation, using different systems of connection. 

Discussion, pp. 1268-1278, by Messrs. F. E. Giebel, W. F. Lamme, B. G. 
Tamme, J. W. White, S. G. Gassaway, C.-L. Cory, F. V. T. Lee, H. C. 
Holberton, and W. A. Hillebrand. 

General discussion of the effects of voltage unbalance on power appa- 
ratus and measuring instruments connected to transformers. 


DETERMINATION OF TRANSFORMER REGULATION UNDER LOAD CONDITIONS 
AND SOME RESULTING INVESTIGATIONS 


Adolph Shane Vol. xxix—1910, pp. 1281-1294 


Description of a method of measuring directly transformer regulation, 
also a method of direct determination of the transformer impedance tri- 
angle. Full account of tests made to establish the accuracy of the 
methods. 

Discussion, pp. 1205-1302, by Messrs. Charles Fortescue, E. A. Wag- 
ner, L. T. Robinson, Ralph W. Atkinson, and Adolph Shane. 

Objections to the author’s methods. Modifications of the author’s 
methods. 


Cc. SWITCHING 


THE CONTROL OF HIGH POTENTIAL SYSTEMS OF LARGE POWER 
E. W. Rice, Jr. Vol. xviii—1901, pp. 407-420 


Description of the type H oil switches designed for Metropolitan Trac- 
tion Company and Manhattan Railway Company plants, together with 
~ short account of performance of oil, air and expulsion tube type switches 
under tests at high tension. General discussion of principles which should 
govern the layout of a central station. 

Discussion (including that of paper by William S. Aldrich and George 
W. Redfield on “Performance of an Artificial Forty-Mile Transmission 
Line;” paper by F. A. C. Perrine on “Elements of Design, Particularly 
Pertaining to Long Distance Transmission;” paper by Charles F. Scott 
on “The Induction Motor and the Rotary Converter, and Their Relation 
to the Transmission System,” and paper by Charles P. Steinmetz on 
“Theoretical Investigation of Some Oscillations of Extremely High Po- 
tential in Alternating-Current High Potential Transmissions”), pp. 42I- 
442, and 667-669, by Messrs. Gano S. Dunn, George D. Shepardson, 
Henry W. Fisher, W. L. R. Emmett, A. E. Kennelly, Charles P. Stein- 
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metz, F. A. C. Perrine, L. B. Stillwell, Oberlin Smith, R. D. Mershon, 
Paul Janet, W. S. Aldrich, C. F. Scott, and Percy H. Thomas. 

Relative advantages and comparative performance of induction mo- 
tors and synchronous motors. Atmospheric losses at high tension lines 
as affected by diameter and stranding of conductor. Equation of rise of 
potential due to opening a circuit. 


REVERSE-CURRENT CIRCUIT-BREAKERS AND THE PROTECTION 
OF TRANSMISSION LINES 


Leonard Wilson Vol. xxii—1903, pp. 303-309 
General characteristics and principles of operation of reverse-power 
relays. Description of Andrews reverse-power indicator and differential 
choke coils for preventing the establishment of a reverse power. 
Discussion, pp. 310-311, by Messrs. H. G. Stott, Leonard Wilson, and 
Charles F. Scott. 
Method of using differential choke coils on any number of parallel 
feeders. 


THE USE OF AUTOMATIC MEANS FOR DISCONNECTING DISABLED APPARATUS 
H. G. Stott Vol. xxii—1903, pp. 427-430 

General recommendation for the protection of generators, transmission 
lines, synchronous converters and feeders, with reverse power and over- 
load relays with and without time and current limit attachments. 

Discussion (including that of paper by Henry W. Fisher on “Electric 
Cables for High Voltage Service” and paper by Philip Torchio on “The 
Operation and Maintenance of High-Tension Underground Systems”), 
Pp. 431-444, by Messrs. W. F. Wells, Edward P. Burch, Carl Schwartz, 
W. G. Carlton, W. C. L. Eglin, C. O. Mailloux, Ralph D. Mershon, H. G. 
Stott, H. W. Fisher, W. L. Waters, R. S. Kelsch, and F. A. C. Perrine. 

Experience in the operation of various large high-tension cable sys- 
tems. General remarks on protection of transmission and distribution 
plants. 


THE USE OF GROUP-SWITCHES IN LARGE POWER PLANTS 
L. B. Stillwell Vol. xxiii—1904, pp. 199-202 

Wiring layout of Manhattan Railway power plant. Illustrating use of 
group switches, followed by classified advantages and disadvantages of 
group switches in this particular instance. 

Discussion, pp. 204-214 and 238-242 and 247-249, by Messrs. Alex Dow, 
Ralph D. Mershon, H. G. Stott, Lewis B. Stillwell, William B. Jackson, 
Gilbert Wright, John B. Taylor, H. F. Parshall, W. G. Carlton, P. Jun- 
kersfeld, W. A. Blanck, G. N. Eastman, James Lyman, and B. P. Rowe. 

General remarks pro and con the use of group switches. Various 
methods of connecting generators to feeders advocated. Method of 


clearing short circuit on long lines where power plants are operated in 
parallel. 


C. SWITCHING 127 


OIL SWITCHES FOR HIGH PRESSURES 
E. M. Hewlett Vol. xxiii—1904, pp. 215-216 

Comparison of oil-break with air-break switches. 

Discussion, pp. 217-224, and 242-245 and 249-251, by Messrs. C. C. 
Chesney, F. A. C. Perrine, Alex Dow, Ralph D. Mershon, C. F. Scott, 
P. N. Nunn, C. L. de Muralt, H. F. Parshall, W. W. Blanck, James 
Lyman, P. Junkersfeld, W. G. Carlton, E. O. Sessions, G. N. Eastman, 
I. E. Brooke, P. H. Thomas, R. F. Schuchardt, Edw. Schildhauer, H. F. 
Sanville, and W. C. L. Eglin. 

Experience with oil switches in many large plants. Accounts of tests 
under short-circuit conditions. Specifications for oil switches and brief 
reference to some of the mechanical difficulties encountered with present 
types. 


TIME-LIMIT RELAYS 
George F. Chellis Vol. xxiv—1905, pp. 247-259 


Classification of time-limit relays. Ideal requirements of relays for 
the protection of alternating-current generators, feeders and synchronous 
converters. Characteristic performance curves of relays under various 
conditions. Wiring diagrams for relay connections. 

Discussion, incorporated with paper by H. W. Buck on “Duplication of 
Electrical Apparatus to Secure Reliability of Service.’ 


SWITCHBOARD PRACTICE FOR VOLTAGES OF 60,000 AND UPWARDS 

Stephen Q. Hayes Vol. xxvi—1907, pp. 1333-1357 

Brief general discussion of factors which enter into the choice and 
arrangement of control apparatus in high-tension plants, with special 
reference to oil switches and circuit breakers. Designs for 60,000 and 
100,000-volt stations given to demonstrate the relative space required. 

Discussion, pp. 1358-1362, by Messrs. P. M. Lincoln, F. B. H. Paine, 
D. B. Rushmore, H. W. Buck, J. B. Taylor, William McClellan, W. N. 
Smith, L. C. Nicholson, S. Q. Hayes, J. H. Finney, F. G. Baum, and 
Ralph D. Mershon. 

Use of extra line wire for emergency service. Method of tying con- 
ductors to pin type insulators. 


THE MODERN OIL SWITCH WITH SPECIAL REFERENCE TO SYSTEMS OF 
MODERATE VOLTAGE AND LARGE AMPERE CAPACITY 
A. R. Cheney Vol. xxix—1910, pp. 1091-1108 

Analytical discussion of the present status of oil switch construction, 
pointing out lines along which future progress is apt to take place. 
Record of performance of 90 oil switches in actual service. 

Discussion, pp. 1109-1124, by Messrs. Peter Junkersfeld, Ford W. Har- 
ris, C. W. Stone, D. B. Rushmore, C. P. Steinmetz, W. I. Donshea, V. 
Karapetoff, G. F. Sever, A. R. Cheyney, and E. M. Hewlett. 

General remarks on design and operation of oil switches. Experience 
in operation and results of experimental study. 


17. TRACTION 


A. RAILWAY SYSTEMS 


NOTES ON MODERN ELECTRIC RAILWAY PRACTICE 

Albert H. Armstrong Vol. xviii—1901, pp. 589-601 

Consideration of the requirements of different classes of electric rail- 
way service leading up to a discussion of the relative merits of direct- 
current series and induction motors for interurban and trunk line opera- 
tion. 

Discussion, incorporated with that of paper by Ernst J. Berg on “Elec- 
tric Railway Apparatus.” 


ELECTRIC RAILWAY APPARATUS 
Ernst. J. Berg Vol. xviii—1901, pp. 603-630 

Discussion of the characteristics and limitations of generators, conver- 
ters, motor-generators and motors for different kinds of electric railway 
service. Extended consideration of the relative merits of direct-current 
series, and polyphase induction motors in a given numerical instance, 
comparing performance, efficiency and cost. 

Discussion (including that of paper by Albert H. Armstrong on “Notes 
on Modern Electric Railway Practice”), pp. 631-666, by Paul Janet, 
Charles P. Steinmetz, G. Gillon, Charles Janisch, Bion J. Arnold, C. O. 
Mailloux, E. P. Roberts, L. B. Stillwell, A. H. Pott, C. F. Scott, P. K. 
Stern, H. C. Spaulding, F. S$. Holmes, Ernst J. Berg, A. H. Armstrong, 
and N. C. Sawers. 

General remarks on the stability of the induction motor for traction 
purposes. 


SOME NOTES ON EUROPEAN PRACTICE IN ELECTRIC TRACTION WITH 
THREE-PHASE ALTERNATING CURRENTS 


Carl L. DeMuralt Vol. xix—1902, pp. 499-526 
Development of polyphase traction system in Europe, with brief de- 
scriptions of the various roads that have been equipped with this system, 
and results of various tests showing the performance curves of the mo- 
tors under actual service conditions. 
Discussion, incorporated with that of paper by Ernst Danielson on “A 
Novel Combination of Polyphase Motors for Traction Purposes.” 


A NOVEL COMBINATION OF POLY-PHASE MOTORS FOR TRACTION PURPOSES 
Ernst Danielson Vol. xix—1902, pp. 527-539 
Description of a system of concatenating two motors of unequal num- 
bers of poles so as to get four running speeds. Comparison of accelera- 
tion characteristics, torque, energy, efficiency, etc., with direct-current 
series, plain induction and concatenated induction motors. Abstracted 
by Dr. Charles P. Steinmetz on page 495. 
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Discussion (including that of paper by Carl L. DeMuralt on “Some 
Notes on European Practice in Electric Traction With Three-Phase Al- 
ternating-Current”), pp. 540-555, by Messrs. C. P. Steinmetz, C. O. Mail- 
loux, Henry G. Stott, W. N. Smith, W. J. Hammer, Townsend Wol- 
cott, Frederick V. Henshaw, and C. L. DeMuralt. 


NEW ELECTRO-PNEUMATIC SYSTEM OF ELECTRIC RAILWAY CONSTRUCTION 
Bion J. Arnold Vol. xix—1902, pp. 1003-1006 

Announcement of the system and outline of its advantages. 

Discussion (including that of paper by A. H. Armstrong on “A Study 
of the Heating of Railway Motors;” paper by B. J. Arnold and W. B. 
Potter on “Comparative Acceleration Tests With Steam Locomotive and 
Electric Motor Cars;” paper by B. J. Arnold on “Method of Accelerat- 
ing by Means of a Dynanometer Car, the Power Required to Operate 
the Trains of the New York Central and Hudson River Railroad Com- 
pany Between Mott Haven Junction and the Grand Central Station, and 
the Relative Cost of Operation by Steam and Electricity ;” and paper by 
C. O. Mailloux on “Notes on the Plotting of Speed-Time Curves”), pp. 
1007-1019, by Messrs. F. J. Sprague, F. S. Pearson, Oberlin Smith, S. T. 
Dodd, C. P. Steinmetz, H. Ward-Leonard, Harry Alexander, A. H. Arm- 
strong, W. B. Potter, B. J. Arnold, and C. O. Mailloux. General re- 
marks on the applications of electric motive power to steam railroads. 


WASHINGTON, BALTIMORE & ANNAPOLIS SINGLE-PHASE RAILWAY 
B. G. Lamme Vol. xx—1902, pp. 15-30 

Announcement of the first single-phase railway in the United States, 
with general description of the plant and discussion of the advantages 
of this system over the direct-current system. 

Discussion, pp. 31-49, by Messrs. Charles P. Steinmetz, Ralph D. Mer- 
shon, W. E. Goldsborough, Bion J. Arnold, W. S. Franklin, Norman 
Rowe, C. O. Mailloux, Joseph Sachs, W. M. C. Gotshall, Herbert A. 
Wagner, Elias E. Ries, B. G. Lamme, P. K. Stern, C. F. Scott, and N. W. 
Storer. 

Opinions as to the principal feature of the single-phase railway motor. 
Repulsion vs. series alternating-current motors. 


MULTIPLE UNIT, VOLTAGE SPEED CONTROL FOR TRUNK LINE SERVICE 
H. Ward Leonard Vol. xx—1902, pp. 155-158 
Enumeration of the essential features and advantages of the author’s’ 
method of operating electric locomotives from single-phase distribution 
system. 
Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous-Current Motors for Machine Tools.” 
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THE ALTERNATING-CURRENT RAILWAY MOTOR 
Charles P. Steinmetz Vol. xxiii—1904, pp. 9-25 

Brief account of early work with compensated series commutator sin- 
gle-phase motor. Design data given for motors built by Eickemeyer and 
actual performance characteristics of this motor compared with calculated 
performance of repulsion motor. Analytical theory of single-phase re- 
pulsion motor. 

Discussion (including that of paper by Walter I. Slichter on “Speed- 
Torque Characteristics of the Single-Phase Repulsion Motor”), pp. 26- 
81, by Messrs. B. G. Lamme, A. S. McAllister, B. J. Arnold, Charles P. 
Steinmetz, P. M. Lincoln, W. I. Slichter, Ralph D. Mershon, A. H. Arm- 
strong, Robert Lundell, O. S. Lyford, Jr., H. A. Wagner, Charles F. 
Scott, B. A. Behrend, W. S. Franklin, Dugald C. Jackson, and V. Kara- 
petoff. 

Theory of operation of compensated series and repulsion motors treat- 
ed analytically and graphically. Observed performance characteristics of 
repulsion motor as motor and as generator. 


SINGLE-PHASE RAILWAYS 

W. A. Blanck Vol. xxiii—1904, pp. 83-100 

Brief mention of various types of motors that have been proposed for 
single-phase railways, followed by remarks on line construction for sin- 
gle-phase railways and detailed estimate of comparative cost of con- 
struction of 60-mile interurban road to operate respectively with direct- 
current and single-phase motor power. 

No discussion. 


EFFECT OF SELF-INDUCTION ON RAILWAY MOTOR COMMUTATION 
E. H. Anderson Vol. xxiii—1904, pp. 379-391 

Experimental study of commutation with oscillographic records of 
pressures between commutator segments under various conditions, and of 
potential rise in field and armature windings due to interruption and res- 
toration of power at free running speeds. 

Discussion (including that of paper by W. L. Waters on “Predeter- 
mination of Sparking in Direct-Current Machines”), pp. 443-457, by 
Messrs. W. L. Waters, E. R. Douglas, R. B. Treat, Thorburn Reid, E. H. 
Anderson, W. S. Franklin, Clarence P. Feldman, and H. Ward Leonard. 

General remarks on commutation reaction and predetermination of the 
limitation of commutation. 


PRESIDENT’S ADDRESS 
Bion J. Arnold Vol. xxiii—1904, pp. 615-623 
Brief sketch of electric railway development since 1893. Present pros- 
pects of electric locomotives supplanting steam locomotive. Dividing line 
between steam and electric trunk line operation. 
Discussion, pp. 624-644, by Messrs. Charles P. Steinmetz, John Perry, 
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B. G. Lamme, C. V. Drysdale, B. J. Arnold, F. J. Sprague, and Elihu 
Thomson. 

The requirements of different classes of railway service—city, suburban 
and interurban, passenger trunk line, freight trunk line, and mountain 
service. Speed-torque characteristics of various types of railway motors, 
single-phase, polyphase and direct-current, and discussion of proper 
spheres of application of the various motors. Development and applica- 
tion of single-phase compensated series motor. Methods of control. In- 
vention of the repulsion motor. 


PROBLEMS OF HEAVY ELECTRIC TRACTION 
0. S. Lyford, Jr. and W. N. Smith Vol. xxiii—1904, pp. 691-722 

Review of the considerations which enter into the problem of select- 
ing the electric equipment for the Long Island Railroad. Account of 
tests made to check accuracy of train resistance formulas. Also tests 
with steam and electric trains. 

Discussion, pp. 723-757, by Messrs. L. B. Stillwell, C. O. Mailloux, H. 
Ward Leonard, W. S. Franklin, A. H. Armstrong, C. T. Hutchinson, W. 
N. Smith, E. E. Ries, O. S. Lyford, Jr., and William McClellan. 

General discussion of train resistance formulas, speed-time curves and 
the other factors which enter into the selection of motor equipment for 
trunk line operation. Comparison between speed-time and power-time 
curves for constant current per motor and constant current per car. 


THREE-PHASE TRACTION 

F. N. Waterman ; Vol. xxiv—1905, pp. 465-509 

Calculated performance of three-phase system with air gap and fre- 
quency of Valtellina line and other conditions the same as assumed by 
~Mr. Berg in paper Vol. XVIII., 1901, page 603. Results compared with 
Mr. Berg’s results for direct-current and three-phase systems with stand- 
ard direct-current air-gap. Results of performance tests with Valtellina 
‘line. Comparison of dimensions and efficiencies of New York Central 
and Valtellina locomotive. Discussion of the inherent advantage of the 
three-phase system. 
. Discussion, pp. 510-523, by Messrs. F. N. Waterman, W. N. Smith, 
Charles P. Steinmetz, C. O. Mailloux, S. M. Kintner, H. G. Stott, an 
C. L. DeMuralt. 

Disadvantages and advantages of the three-phase system of electric 
traction. 


HEAVY TRACTION PROBLEMS IN ELECTRICAL ENGINEERING 
Carl L. DeMuralt Vol. xxiv—1905, pp. 525-552 
Theoretical study of the comparative merits of three-phase and direct- 
current systems for heavy trunk line railroad service under definite as- 
sumed conditions, with tabulated results of all calculations. 
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Discussion, pp. 553-560, by Messrs. C. O. Mailloux, S. T. Dodd, F. N. 
Waterman, Charles P. Steinmetz, and C. L. DeMuralt. 

General remarks on the performance characteristics of three-phase 
railway motor, with special reference to acceleration and recuperation of 
energy. 


WEIGHT DISTRIBUTION ON ELECTRIC LOCOMOTIVES AS AFFECTED BY 
MOTOR SUSPENSION AND DRAW-BAR PULL 


S. T. Dodd Vol. xxiv—1905, pp. 591-607 

Theoretical investigation of the weight distribution factor in various 
types of locomotive trucks, showing the effect of motor suspension, 
swivel trucks, pony trucks, etc., in the determination of tractive effort. 
Results of numerical examples given in tables. 


Discussion, pp. 608-609, by Messrs. C. O. Mailloux, F. N. Waterman, 
and S. T. Dodd. 


LIGHT ELECTRIC RAILWAYS 
James R. Cravath Vol. xxiv—1905, pp. 1067-1077 
Description of a narrow gauge single-phase railway with light track 
construction suggested for rural transportation. Estimated first cost, op- 
erating expenses and gross earnings from freight and passenger traffic 
for location in central states. 


No discussion. 


ON THE SUBSTITUTION OF THE ELECTRIC MOTOR FOR THE STEAM LOCOMOTIVE 
Lewis B. Stillwell and Henry St. Clair Putnam Vol. xxvi— 1907, pp. 31-101 

Elaborate analysis of available data on actual cost of operation and 
maintenance of steam and electric railways. Estimated cost and saving 
incident to the electrification of all the steam roads in the United States 
-with 11,000-volt single-phase system, Estimated power and energy con- 
sumption for average passenger and freight service on railroads of the 
United States. Importance of standardizing location of working con- 
ductor and frequency in electric railroad systems. 


Discussion, pp. 102-161, by Messrs. Frank J. Sprague, B. G. Lamme, 
Bion J. Arnold, W. B. Potter, W. S. Murray, O. S. Lyford, Jr., C. L. De- 
Muralt, A. H. Armstrong, N. W. Storer, William McClellan, W. I. 
Slichter, J. B. Whitehead, L. B. Stillwell, Calvert Townley, Ralph D. 
Mershon, H. M. Brinckerhoff, A. H. Babcock, and Clarence Renshaw. 

Lively discussion of the relative advantages of the direct-current, sin- 
gle-phase and three-phase systems for operation of railroads, with per- 
formance characteristics and operative data from different actual installa- 
tions. Observed cost of fuel and steam locomotive repairs on the N. Y., 
N. H. & H. R. R. Numerous opinions as to best frequency for single- 
phase railway system. 
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THE SINGLE-PHASE COMMUTATOR TYPE MOTOR 
B. G. Lamme Vol. xxvii—1907, pp. 137-156 
Brief discussion of certain features in the design of compensated sin- 
gle-phase series motors for railway service; covering effects of magnetic 
induction and frequency in commutation and torque; decrease of effec- 
tive air gap; effect of power-factor on overload torque, etc. 
No discussion. 


HIGH-VOLTAGE DIRECT-CURRENT AND ALTERNATING-CURRENT 
SYSTEMS FOR INTERURBAN RAILWAYS 


W. J. Davis, Jr. Vol. xxvi--1907, pp. 387-392 

Brief discussion of relative merits of 600-volt direct-current, 1,200- 
volt direct-current and 6,600-volt alternating-current systems for railway 
motor power, with estimated comparative first costs, operative costs, 
economy and other technical data. 

Discussion, pp. 393-400, by Messrs. James Lyman, Mr. Hesing, Mr. 
Gould, W. J. Davis, Jr., Peter Junkersfeld, W. A. Blanck, T. F. Clohesey, 
L. M. Zapp, I. E. Brooke, H. R. King, Mr. Hatch, and E. N. Lake. 

Additional information on the single-phase and 1,200-volt system. 


SOME FACTS AND PROBLEMS BEARING ON ELECTRIC TRUNK LINE OPERATION 
Frank J. Sprague Vol. xxvi—1907, pp. 681-772 

General discussion of the problem of heavy railroad electrification, 
dwelling especially on the relative advantages of the direct-current and 
single-phase railway system. Comparison of different types of motors 
on basis of equal weights. Relative merits of various types of overhead 
and third-rail construction of direct-current, single-phase and three-phase 
motors, and of different types of locomotive running gears. Brief de- 
scription of New York Central and New Haven locomotives. List of ar- 
ticles by author on subject of electric railways. 

Discussion, pp. 773-812, by Messrs. W. J. Wilgus, Lewis B. Stillwell, 
W. B. Potter, Charles F. Scott, N. W. Storer, G. R. Henderson, William 
McClellan, A. H. Armstrong, C. P. Steinmetz, Frank J. Sprague, W. S. 
Murray, and T. J. Johnson. 

Heated discussion of the relative merits of direct-current and single- 
phase methods of electric traction. Data on the comparative cost of the 
two systems. 


THE CHOICE OF FREQUENCY FOR SINGLE-PHASE ALTERNATING- 
CURRENT RAILWAY MOTORS 


A. H. Armstrong Vol. xxvi—1907, pp. 1377-1383 


Brief general discussion of relative merits of 25 and 15 cycles in sin- 
gle-phase railway work, as regards motor equipment, coefficient of adhe- 
sion, generating and distributing apparatus. 

Discussion, incorporated with paper by N. W. Storer on “Twenty-five 
versus Fifteen Cycles for Heavy Railways.” 
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TWENTY-FIVE VERSUS FIFTEEN CYCLES FOR HEAVY RAILWAYS 
N. W. Storer Vol. xxvi—-1907, pp. 1385-1393 

Brief general discussion of the relative advantages of 25 and 15 cycles 
in single-phase railway operation, with special reference to the effects on 
locomotive design and performance characteristics. 

Discussion (including that of paper by A. H. Armstrong on “The 
Choice of Frequency for Single-phase Alternating-Current Railway Mo- 
tors”), pp. 1394-1406, by Messrs. H. G. Reist, C. W. Stone, E. J. Berg, 
L. B. Stillwell, W. N. Smith, William McClellan, Charles P. Steinmetz, 
Peter Junkersfeld, Gano S. Dunn, Henry G. Stott, A. H. Armstrong, and 
N. W. Storer. 

General remarks on the choice of frequency for single-phase railways. 
Most economical frequency for different apparatus employed in the sys- 
tem. Power required to handle steam railroad traffic entering Chicago. 


COMMUTATING-POLE DIRECT-CURRENT RAILWAY MOTORS 

E. H. Anderson Vol. xxvi—1907, pp. 1407-1417 

Brief review of troubles encountered in the design of railway motors, 
leading up to commutation which is treated more in detail. Theory of 
action of commutating poles in series motor and possibilities as to voltage 
and service capacity which it introduces into direct-current railway engi- 
neering. 

Discussion, pp. 1418-1419, by Messrs. Gano Dunn, J. C. Lincoln, E. H. 
Anderson, and W. N. Smith. 

Flashing and creeping distances on 600-volt ordinary and 1,200-volt 
commutating pole railway motors. 


REGENERATION OF POWER WITH SINGLE-PHASE ELECTRIC RAILWAY MOTORS 
William Cooper Vol. xxvi—1907, pp. 1469-1480 

General requirements and motor characteristics necessary for success- 
ful regenerative control. Theory of regenerative control of single-phase 
series motors with examples of its practical applications. 

Discussion, pp. 1481-1484, by Messrs. W. I. Slichter, L. B. Stillwell, 
J. C. Lincoln, and William Cooper. 

Compounding effect utilized to improve power factor of returned en- 
ergy. Advantages of regenerative control. 


PRACTICAL ASPECTS OF STEAM RAILROAD ELECTRIFICATION 
W. N. Smith Vol. xxvi—1907, pp. 1693-1708 
General discussion of steam railroad electrification from the stand- 
point of the steam railroad engineer and operator. 
No discussion. 


A SINGLE-PHASE RAILWAY MOTOR 
E, F. Alexanderson Vol. xxvii—1908, pp. 1-17 
Classification of single-phase railway motors, followed by theoretical 


analysis of the performance characteristics of series-repulsion motor. 
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Discussion, pp. 18-42, by Messrs. L. B. Stillwell, B. G. Lamme, W. B. 
Potter, O. S. Lyford, Jr., W. I. Slichter, S. N. Kintner, Charles P. Stein- 
metz, W. S. Murray, E. F. Alexanderson, and Elmer A. Sperry. 

General remarks on the relative merits of series-repulsion and com- 
pensated series motors, with considerable data on the actual perform- 
ance of the compensated series motor as to power-factor, commutation, 
brush wear, etc. 


FROM STEAM TO ELECTRICITY ON A SINGLE-TRACK RAILROAD 
J. B. Whitehead Vol. xxvii—1908, pp. 1139-1168 

Analytical study of the relative merits of 6,600-volt single-phase, and 
6o0-volt direct-current system for a certain single-track railway line— 
covering calculation of impedance of distribution system; construction 
of speed, current and power-time curves, cost of construction, mainten- 
ance and operation. Actual cost of steam operation. 

Discussion, pp. 1169-1175, by Messrs. J. B. Whitehead, W. I. Slichter, 
William McClellan, A. H. Babcock, A. W. Copley, Charles F. Scott, and 
S. H. Clarkson. 

Results of actual tests on the constants of alternating-current railway 
circuits—impedance, resistance and reactance for trolley and rails on 
four, two and one-track roads. 


THE LOG OF THE NEW HAVEN ELECTRIFICATION 
W.S. Murray Vol. xxvii—1908, pp. 1613-1664 

Detailed account of the troubles encountered in the first four months’ 
operation of the electric zone of the New Haven road, covering power 
plant (three-phase turbo-generators load on one phase) distribution sys- 
tem and locomotives. Complete tabular and graphical logs of delays, re- 
pairs, locomotive performance, etc., supplemented by measures to over- 
come the various difficulties encountered. 

Discussion, pp. 1665-1719, by Messrs. L. A. Ferguson, Calvert Town- 
ley, B. G. Lamme, L. B. Stillwell, E. B. Katte, H. P. Davis, Charles P. 
Steinmetz, Philip Torchio, Minor M. Davis, B. A. Behrend, H. F. Par- 
shall, A. H. Armstrong, N. W. Storer, O. S. Lyford, Jr.. W. N. Smith, 
Philip Dawson, Ivan Ofverholm, C. E. Eveleth, and W. S. Murray. 

Additional information on the performance of the New Haven single- 
phase locomotives, the generators and the improved circuit breaking ap- 
paratus. Comparison of the New Haven single-phase locomotive and 
the New York Central direct-current locomotive. Operation experience 
with the single-phase line of the Erie Railroad. Overhead catenary: 
construction of the London, Brighton and South Coast Railway. 


ELECTRIC SYSTEM OF GREAT NORTHERN RAILWAY COMPANY 
AT CASCADE TUNNEL 
Cary T. Hutchinson Vol. xxviii—1909, pp. 1281-1319 


Description of design, construction and operation of electrical equip- 
ment, with brief statement of the economies effected. Frictional resist- 
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ance of steam locomotives and tests of regenerative control of induction 
motors. 

Discussion, pp. 1320-1359, by Messrs. L. B. Stillwell, Cary T. Hutchin- 
son, W. S. Murray, E. B. Katte, Bion J. Arnold, F. N. Waterman, J. H. 
Davis, L. R. Pomeroy, W. N. Smith, F. S, Denneen, W. I. Slichter, E. F. 
W. Alexanderson, C. L. DeMuralt, Calvert Townley, Charles P. Stein- 
metz, Carl Schwartz, Frank J. Sprague, Edward P. Burch, Max Toltz, 
and E. Marshall. 

General discussion of the relative merits of different systems of heavy 
electric traction, also of the economy and other advantages of electric 
over steam motive power. Additional description of the Great Northern 
system covering the overhead construction and the motor control and 
some of the difficulties in motor design. 


THE 1,200-VOLT RAILROAD—A STUDY OF ITS VALUE FOR INTERURBAN RAILWAYS 
Charles E. Eveleth Vol. xxix—1910, pp. 1-14 

Detailed estimate of the cost of construction, operation and maintenance 
of 1,200 and 600-volt direct-current interurban railways, based on fotir 
concrete applications. 

Discussion, pp. 15-22, by Messrs. W. S. Murray, L. B. Stillwell, and 
C. E. Eveleth. 

General remarks on the choice of system for interurban and other rail- 
road lines. 


ON THE SPACE ECONOMY OF THE SINGLE-PHASE SERIES MOTOR 
William S. Franklin and Stanley S. Seyfert Vol. xxix—1910, pp. 23-40 
Theory and tests of a balanced choke coil arrangement for preventing 
excessive short-circuit currents due to pulsating flux; also description of 
a proposed single-phase commutator motor with external armature and 
commutator, intended to give improved utilization of space. 


Discussion, pp. 41-53, by Messrs. S. M. Kintner, E. H. Anderson, E. F. 
W. Alexanderson, S. S. Seyfert, L. B. Stillwell, and W. S. Franklin. 

Detailed criticism of the external armature type motor tending to show 
its impracticability. Brief mention of other methods of improving space 
economy. Weight and space factors from actual practice. 


THE DESIGN OF THE ELECTRIC LOCOMOTIVE 


N. W. Storer and G. M. Eaton Vol. xxix—1910, pp. 1415-1439 


General discussion of some of the mechanical features in the design of 
electric locomotives, with special reference to the mode of mounting the 
motors and of coupling them to the driving wheels. Requirements of 
different classes of railroad service. Relation of height of center of 
gravity to lateral track disturbances. 


Discussion, pp. 1440-1459, by Messrs. William McClellan, A. F. Batch- 
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elder, Frank J. Sprague, A. H. Armstrong, G. M. Eaton, N. W. Storer, 
and Elmer A. Sperry. 

General remarks on the design of running gear for electric locomotives, 
with expression of opinion on the effect of height of center of gravity 
on the track. Tests on separately driven and coupled drivers. 
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THE RELATION OF ENERGY AND MOTOR CAPACITY TO SCHEDULE SPEED IN 
THE MOVING OF TRAINS BY ELECTRICITY 


Cary T. Hutchinson Vol. xix—i902, pp. 129-164 
Analytical and graphical investigation of ideal speed-time curves, show- 
ing the effect of varying acceleration on size of motor, energy consump- 
tion and total economy of operation. Methods of calculation fully ex- 
plained by use of numerical examples. 
Discussion, incorporated with that of paper by W. B. Potter on “The 
Selection of Electric Motors for Railway Service.’ 


A CONSIDERATION OF THE INERTIA OF THE ROTATING PARTS OF A TRAIN 
Norman Wilson Storer Vol. xix—1902, pp. 165-168 
The equivalent inertia, weight of wheels and motors—its magnitude; 
effect of change of gear ratio and simple methods of including it in train 
performance calculations. 
Discussion, incorporated with that of paper by W. B. Potter on “The 
Selection of Electric Motors for Railway Service.” 


THE SELECTION OF ELECTRIC MOTORS FOR RAILWAY SERVICE 
W. B. Potter Vol. xix—1902, pp. 169-177 

Discussion of the various factors which enter into the determination 
of the size of motor required for a given service—gear ratio, losses and 
their distribution, etc. Table based on service tests showing the schedule 
speeds for different gear ratios, stops per mile and tons per motor for a 
given motor. 

Discussion (including that of paper by Cary T. Hutchinson on “The 
Relation of Energy and Motor Capacity to Schedule Speed in Moving of 
Trains by Electricity ;” and paper by Norman Wilson Storer on “A Con- 
sideration of the Inertia of the Rotating Parts of a Train”), pp. 178-182, 
by Messrs. W. C. Gotshall, M. H. Gerry, Jr., Philip Torchio, H. G. Stott, 
Charles P. Steinmetz, S. T. Dodd, P. O. Keilholtz, Louis Duncan, and 
Cary T. Hutchinson. Sharp criticisms of Dr. Hutchinson’s paper. De- 
tailed criticisms of Dr. Hutchinson’s assumptions and conclusions by com- 
parison with calculations made for the New York & Portchester Rail- 
road. Use of Dr. Hutchinson’s formulas in definite problem, comparing 
results with those obtained by usual methods. 
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A STUDY OF THE HEATING OF RAILWAY MOTORS 
A H. Armstrong Vol. xix—1902, pp. 809-832 
Outline of method of determining probable heating and energy con- 
sumption of given equipment for any class of work based on actual ex- 
periments. 
Discussion, incorporated with that of paper by Bion J. Arnold on “New 
Electro-Pneumatic System of Electric Railway Construction.” 


COMPARATIVE ACCELERATION TESTS WITH STEAM LOCOMOTIVE, AND 
ELECTRIC MOTOR CARS 

B. J. Amold and W. B. Potter Vol. xix—1902, pp. 833-850 

Description and average results of tests carried out by the authors in 
preparing report on the use of electricity for the propulsion of trains of 
the New York Central Railroad. Comparative performance of steam 
and electric engines under frequent-stop suburban service, with results 
of tests plotted as curves and arranged in tables giving the energy and 
power consumption, maximum acceleration utilization of weight on 
drivers, energy efficiency, coal consumption, etc. 

Discussion, incorporated with that of paper by B. J. Arnold on “New 
Electro-Pneumatic System of Electric Railway Construction.” 


METHOD OF ASCERTAINING BY MEANS OF A DYNANOMETER CAR THE POWER 
REQUIRED TO OPERATE THE TRAINS OF THE NEW YORK CENTRAL AND 
HUDSON RIVER RAILROAD BETWEEN MOTT HAVEN JUNCTION AND 
GRAND CENTRAL STATION, AND THE RELATIVE COST OF 

OPERATION BY STEAM AND ELECTRICITY 


Bion J. Amold Vol. xix—1902, pp. 865-899 
Description of the dynanometer car and its mode of operation. Curve 
records of tests. Tabulated results and discussion of the method of 
working up the data. Comparative fixed and operating costs for steam 
and electric motive power. 
Discussion, incorporated with that of B. J. Arnold on “New Electro- 
Pneumatic System of Electric Railway Construction.” 


NOTES ON THE PLOTTING OF SPEED-TIME CURVES 

C. O. Mailloux Vol. xix—1902, pp. 901-1001 

Detailed analytical study of methods of calculating and plotting speed- 
time curves for determining motor capacity required for a given service. 
Accurate graphical method proposed. Charts of coefficients for use in 
plotting speed-time curves. Numerical examples of the calculation and 
plotting of speed-time, and distance-time curves for service runs. All 
formulas developed and rigorously proved. 

Discussion, incorporated with that of paper by B. J. Arnold on “New 
Electro-Pneumatic System of Electric Railway Construction.” 


- 


BRAKING AND TRACTION BRAKES 


Vol. xx—1902, pp. 215-217 
Introduction by President Charles F. Scott. 
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SOME BRAKE TESTS AND DEDUCTIONS THEREFROM 
J. D. Keiley Vol. xx—1902, pp. 219-233 
A description of a method of making brake tests and of a manual re- 
cording apparatus used in this method; also results from tests on a num- 
ber of varieties of brakes and an empirical equation showing the opera- 
tion of these brakes under different conditions, the coefficients entering 
into the equation being derived from the tests. 


RAILROAD CAR BRAKING 
R. A. Parke Vol. xx-—1902, pp. 235-275 

Brief sketch of development of power brakes. Analysis of Westing- 
house-Galton braking tests, giving equations for the coefficients of fric- 
tion under various conditions. Outline of the requirements and limita- 
tions of high-speed braking. Analytical study of the distribution of 
forces in car brakes acted on by retarding force, showing loss of ef- 
ficacy occasioned by re-distribution of weight, followed by description of 
a method of brake rigging construction to compensate this loss. Equa- 
tions for determining maximum braking force under various conditions. 
Description of construction and mode of operation of the magnetic trac- 
tion brake. 

Discussion, pp. 276-300, by Messrs. H. G. Stott, C. O. Mailloux, O. S. 
Lyford, Jr., Calvert Townley, W. O. Gotshall, R. A. Parke, Elias E. Ries, 
W.N. Smith, W. J. Hammer, W. S. Franklin, William Esty, H. H. West- 
inghouse, F. C. Newell, N. W. Storer, Calvin W. Rice, Charles F. Séott 
B. J. Arnold, T. P. Gaylord, J. R. Cravath, R. H. Pierce, and Eugene B. 
Clark. 

General remarks on high-speed power braking and the possibilities of 
predetermining braking performance. General results of acfual tests. 
Characteristics and performance of the magnetic traction brake. His- 
torical notes on magnetic, eddy-current and hysteresis brakes. 


HIGH-SPEED ELECTRIC RAILWAY PROBLEMS 

A. H. Armstrong Vol. xxii—1903, pp. 91-108 

Development of graphical charts for calculation of interurban motive 
power problems—relations between schedule speeds, maximum speed and 
stops per mile; between motor rating, schedule speed and tons per mile; 
schedule speed and average consumption. Numerical example showing 
the relative cost and economy of one-car and two-car operation, solved 
by use of the charts. 

No discussion. 


PREDETERMINATION IN RAILWAY WORK 
F, W. Carter Vol. xxii—1903, pp. 133-164 
Development of a system of simple equations which permit the rapid 
calculation of train performance and the determination of motor capacity 
for a given service. Charts given for facilitating calculations of speed- 
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time, speed-distance and time-distance curves. Numerical examples il- 
lustrating the use of charts and formulas. 

Discussion, pp. 165-174, by Mr. C. O. Mailloux. 

Comparison of Mailloux’s method with that of the author. Develop- 
ment of general equations for solution of train movement problems. 


INTERURBAN CAR TESTS 
W. E. Goldsborough and P. E. Fansler Vol. xxii—1903, pp. 175-221 

Description and results of tests on interurban lines of Indiana Union 
Traction Company’s system, covering energy and power consumption for 
different kinds of service, and effect of personality of motorman there- 
on. Special service capacity tests on different types of equipment. Data 
presented in form of tables and formulas. 

Discussion, pp. 222-230, by Messrs. E. P. Roberts and I. H. Sherwood, 
and A. H. Armstrong. 

Description and results of tests of passenger car, limited car, express 
car and two-car train on lines of Northern Texas Traction Company; 
power and energy consumption. 

® 
SOME NOTES ON THE OPERATION OF RAILWAY MOTORS IN SERVICE 
Clarence Renshaw Vol. xxii—1903, pp. 279-297 

Consideration of factors which limit safe load on railway motors. Dis- 
cussion of characteristics of service loads and losses and method of pro- 
ducing equivalent loads. Description of tests on city car in actual service 
with results plotted on graphic charts. j 

Discussion (including that of paper by W. E. Goldsborough and P. E. 
Fansler on “The Storage Battery in Sub-stations”), pp. 2098-302, by 
Messrs. Cary T. Hutchinson, H. G. Stott, W. E. Goldsborough, and A. H. 
Armstrong. 

Predetermination of temperature rise of railway motors by Hutchinson 
method. Value of storage battery in railway sub-stations. Arguments 
against square root of mean square current method of determinating 
motor capacity. 


THE CONDITIONS GOVERNING THE RISE OF TEMPERATURE OF ELECTRIC 
RAILWAY MOTORS IN SERVICE 

Cary T. Hutchinson Vol. xxii—1903, pp. 657-679 

Development of a method of obtaining for a given schedule and for a 
given temperature rise, the size of the motor in horse-power per ton, the 
energy input and the critical acceleration for any motor, taking as data the 
I?R and the core losses of the motor and radiation coefficients deter- 
mined by actual tests under service conditions. Sets of curves for facili- 
tating calculations and examples illustrating their use. 

Discussion, pp. 680-687, by Messrs. A. H. Armstrong, Cary T. Hutch- 
inson, and Louis Duncan. 

Limitations imposed by author’s assumptions. Demonstration of the 
accuracy of the method for general application. 
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PROBLEMS OF HEAVY ELECTRIC TRACTION 
0. S. Lyford, Jr., and W. N. Smith Vol. xxiii—1904 pp. 691-722 

Review of the considerations which entered into the problem of select- 
ing the electric equipment for the Long Island Railroad. Account of tests 
made to check accuracy of train resistance formulas. Also tests with 
steam and electric trains. 

Discussion, pp. 723-757, by Messrs. L. B. Stillwell, C. O. Mailloux, H 
Ward Leonard, W. S. Franklin, A. H. Armstrong, C. T. Hutchinson, 
W. N. Smith, E. E. Ries, O. S. Lyford, Jr., and William McClellan. 

General discussion of train resistance formulas, speed-time curves and 
the other factors which enter into the selection of motor equipment for 
trunk line operation. Comparison between speed-time and power-time 
curves for constant current per motor and constant current per car. 


TWO-MOTOR VERSUS FOUR-MOTOR EQUIPMENTS 
N. McD. Crawford Vol. xxiv—1905, pp. 65-75 


Tests with four cars under equal conditions in city service, giving en- 
ergy consumption per ton mile and per passenger and other operation 
data. 

Discussion, pp. 76-80, by Messrs. N. McD. Crawford, A. H. Arm- 
strong, S. T. Dodd, and Calvert Townley. 

General remarks on four-motor versus two-motor car equipments. 


CHOICE OF MOTORS IN STEAM AND ELECTRIC PRACTICE 
William McClellan Vol. xxiv—1905, pp. 561-572 


Tabulated technical data on steam locomotives for local, express and 
freight service on principal roads in North America, giving type, dimen- 
sions, weights, fuel, tractive efforts, loads, road profile, etc. Discussion 
of characteristic features of steam and electric motive power and de- 
sirability of standardizing electric locomotives. 

Discussion, pp. 573-576, by Messrs. W. E. Rome each, C. O. Mail- 
loux, Charles P. Steinmetz, and H. G. Stott. 

Practical difficulties of standardization. 


INERURBAN TEST CAR OF THE UNIVERSITY OF ILLINOIS 
Thomas M. Gardner Vol. xxv—1906, pp. 507-517 


Description of the car and its equipment, with special reference to a 
method of measuring acceleration directly with a voltmeter. 

Discussion, page 518, by Messrs. P. M. Lincoln, D. C. Jackson, and 
M. K. Akers. 


COMPARATIVE PERFORMANCE OF STEAM AND ELECTRIC LOCOMOTIVES 
Albert H. Armstrong Vol. xxvi—1907, pp. 1643-1674 


General discussion of the relative merits of direct-current and alternat- 
ing-current electric locomotives and simple and compound steam locomo- 
tives, with special reference to capacity and cost of operation. Perform- 
ance characteristic curves for steam and electric machines. Results of 
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tests of actual fuel consumption of steam locomotives on mountain 
grades. 

Discussion, pp. 1675-1691, by Messrs. William J. Wilgus, Cary T. 
Hutchinson, W. S. Murray, William McClellan, C. L. deMuralt, W. N. 
Smith, Charles P. Steinmetz, and A. H. Armstrong. 

Actual savings and increase in capacity attained with New York Cen- 
tral terminal electrification. Comparison of Mallet compound with 
electric locomotive. Tests of fuel consumption of steam locomotives in 
express, local and freight traffic on New Haven road. Comparative cost 
of increasing number of tracks and electrification. 


FROM STEAM TO ELECTRICITY ON A SINGLE-TRACK RAILROAD 
J. B. Whitehead Vol. xxvii—1908, pp. 1139-1168 

Analytical study of the relative merits of 6,600-volt single-phase, and 
600-volt direct-current system for a certain single-track railway line— 
covering calulation of impedance of distribution system; construction of 
speed, current and power-time curves, cost of construction, maintenance 
and operation. Actual cost of steam operation. 

Discussion, pp. 1169-1175, by Messrs. J. B. Whitehead, W. I. Slichter, 
William McClellan, A. H. Babcock, A. W. Copley, Charles F. Scott, and 
S. H. Clarkson. 

Results of actual tests on the constants of alternating-current railway 
circuits—impedance, resistance and reactance for trolley and rails on four, 
two and one-track roads. 


‘POWER ECONOMY IN ELECTRIC RAILWAY OPERATION—COASTING TESTS ON THE 
MANHATTAN RAILWAY, NEW YORK 


H. St. Clair Putnam Vol. xxix—1910, pp. 1461-1485 

Analytical study of the relations between coasting time and accelera- 
tion, braking and time of stop, showing how, for a given schedule, the 
coasting time constitutes a direct measure of the saving of energy, the 
calculated results being checked by tests made with a coasting clock. 
Record of actual operation with coasting clock on a large scale, showing 
its effect on the efficiency of the motorman. 

Discussion, pp. 1486-1494, by Messrs. John B. Taylor, A. H. Arm- 
strong, N. W. Storer, William McClellan, L. B. Stillwell, Frank J. 
Sprague, G. H. Hill, H. St. Clair Putnam, and P. A. Bancel. 

General remarks on the methods of saving energy by using automatic 
acceleration or retardation, and examples showing saving due to use of 
grades into and out of stations. 


A METHOD FOR DETERMINING THE ADEQUACY OF AN ELECTRIC 


RAILWAY SYSTEM 
R. W. Harris Vol, xxix—1910, pp. 1495-1516 


Description of methods of determining the amount and quality of ser- 
vice furnished by a city street railway, with results of investigations in 
Milwaukee and other large cities, covering the movements and habits 
of people, headways, delays, time of stops, etc. 

No discussion. 
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SOME RECOMMENDATIONS CONCERNING ELECTRICAL AND MECHANICAL 
SPECIFICATIONS OF TROLLEY INSULATORS 

Samuel Sheldon and John D. Keiley Vol. xxii—1903, pp. 231-239 

Description of methods and results of testing strain insulators for ten- 
sile strength, breakdown e. m. f., insulation resistance and determination 
of maximum working temperature for round top trolley suspension in- 
sulators. Specifications for various forms of insulators for overhead 
trolley construction. 

Discussion, pp. 240-242, by Messrs. Joseph Sachs, Ralph D. Mershon, 
and Samuel Sheldon. 

Recommendations for standard railway insulator specifications. A. c. 
vs. d. c. for testing insulators for use on d. c. circuits. 


ON THE CALCULATION OF LINE BATTERIES 

W.E. Winship Vol. xxiii—1904, pp. 393-402 

Outline of method of determining the size and location of battery 
floating on railway distribution system under various conditions of ser- 
vice. 

Discussion, pp. 457-450, by Messrs. F. J. White, Lamar Lyndon, and 
W. E. Winship. 

Practical importance of battery resistance in calculation of line batte- 
ries. 


ON TRACK BONDING 

C. W. Ricker Vol. xxiv—1905, pp. 81-92 

Classification of rail bonds. General remarks on inspection, failure 
and installation of bonds. Actual costs of installation and tests on the 
resistance of bonded joints after several years of service. 

Discussion, pp. 93-96, by Messrs. C. W. Ricker, H. A. Lardner, A. A. 
Knudson, William Pestell, Calvert Townley, and Ralph D. Mershon. 

Calculation of most economical cross section of bonds. General re- 
marks on installation of bonds, their deterioration and the measurement 
of contact resistance. 


LINE CONSTRUCTION FOR HIGH-PRESSURE ELECTRIC RAILROADS 

George A. Damon Vol. xxiv—1905, pp. 97-121 

Description of high-tension overhead trolley construction in Europe 
and United States, illustrated by numerous detail drawings. Descrip- 
tion of Huber system of current collection. General conclusions regard- 
ing standard trolley voltage, standard location of working condition and 
type of construction for high-voltage work on interurban and trunk 
lines. 

Discussion, incorporated with paper by Theodore Varney on “High- 
Pressure Line Construction for Alternating-Current Railways.” 
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HIGH-PRESSURE LINE CONSTRUCTION FOR ALTERNATING-CURRENT RAILWAYS 
Theodore Varney Vol. xxiv—1905, pp. 123-142 

Profusely illustrated description of overhead catenary construction 
used in United States, with proposed general plan for high-tension over- 
head construction based on one year’s experience with single catenary in 
Indiana. ‘ 

Discussion (including that of paper by George A. Damon on “Line 
Construction for High-Pressure Electric Railroads”), pp. 143-163, by 
Messrs. J. W. Lieb, Jr., F. N. Waterman, Calvert Townley, A. H. Arm- 
strong, A. H. Babcock, C. O. Mailloux, Theodore Varney, and George 
F. Sever. 

General remarks on the merits and limitations of high-trolley volt- 
age. Experience of Ganz & Company with alternating-current trolley 
construction. Detailed description with illustrations of the Huber trolley 
system. 


SHUNT AND COMPOUND-WOUND SYNCHRONOUS CONVERTERS !FOR RAILWAY WORK 
W.L. Waters Vol, xxv—1906, pp. 549-553 

Some advantages and disadvantages of compound-wound synchronous 
converters. 

Discussion, pp. 554-557, by Messrs. J. B. Taylor, P. M. Lincoln, and 
W. L. Waters. 

General remarks pro and con compound-wound synchronous conver- 
ters. 


ALTERNATING-CURRENT ELECTROLYSIS 
J. L. R. Hayden Vol. xxvi—1907, pp. 201-229 
Experimental investigation of alternating-current electrolysis and 
chemical corrosion—tests with lead plates and various salt solutions with 
varying frequency and current density; tests with different soils and 
salt solutions in soil. Electrical method of protecting lead cable 
sheaths. 


Discussion, incorporated with paper by George I. Rhodes on “Some 


Theoretical Notes on the Reduction of Earth Currents From Electric 
Railway Systems by Means of Negative Feeders.” 


ELECTROLYTIC CORROSION OF IRON AND STEEL IN CONCRETE 
A. A. Knudson Vol. xxvi—1907, pp. 231-246 
An account of laboratory tests on structural steel embedded in con- 
crete and subjected to a constant current. General conclusions as to 
electrolysis of bridge and building foundations and remedies therefor. 
Discussion, incorporated with paper by George I. Rhodes on “Some 
Theoretical Notes on the Reduction of Earth Currents From Electric 
Railway Systems by Means of Negative Feeders.” 
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SOME THEORETICAL NOTES ON THE REDUCTION OF EARTH CURRENTS FROM 
ELECTRIC RAILWAY SYSTEMS BY MEANS OF NEGATIVE FEEDERS 


George I. Rhodes Vol. xxvi—1907, pp. 247-263 

Mathematical and theoretical investigation of the relative efficiency of 
different return feeder systems in reducing stray currents. Equations 
for all quantities and graphical charts showing potential distribution and 
relative earth currents for different systems of return feeders. 

Discussion (including that of paper by J. L. R. Hayden on “Alternat- 
ing-Current Electrolysis” and paper by A. A. Knudson on “Electrolysis 
Corrosion of Iron and Steel in Concrete”), pp. 264-302, by Messrs. L. B. 
Stillwell, Frank N. Waterman, Paul Winsor, J. W. Corning, S. M. Kint- 
ner, Calvert Townley, George F. Sever, Albert F. Ganz, C. P. Steinmetz, 
J. L. R. Hayden, Philip Torchio, A. M. Schoen, W. R. C. Corson, F. A. C. 
Perrine, A. A. Knudson, H. W. Fisher, and R. A. L. Snyder. 

General discussion of electrolysis. Experience with three-wire rail- 
way distribution system in Boston. Results of tests for alternating-cur- 
rent electrolysis. Protection of lead covered cables. 


MOTOR GENERATORS VS. SYNCHRONOUS CONVERTERS 
P. M. Lincoln Vol. xxvi—1907, pp. 303-311 

Brief general analysis of the relative merits of synchronous conver- 
ters, synchronous motor-generators and induction motor-generators from 
operative and economical standpoints. 

Discussion, pp. 312-349, by Messrs. A. H. Armstrong, W. L. Waters, 
H. G. Stott, Ralph D. Mershon, Charles W. Stone, Charles F. Scott, 
Philip Torchio, B. A. Behrend, J. R. C. Armstrong, A. H. Babcock, F. 
G. Baum, Ernst J. Berg, R. G. Black, Edward P. Burch, H. W. Buck, 
O. B. Coldwell, W. R: C. Corson, Henry Floy, Clarence E. Gifford, Wil- 
liam B. Jackson, R. S. Kelsch, Farley Osgood, John C. Parker, H. F. 
Parshall, A. C. Pratt, Leo Schuler, Carl Schwartz, Guido Semenza, B. C. 
Shipman, Miles Walker, and J. B. Whitehead. 

General discussion of the relative merits of the synchronous conver- 
ter, the synchronous motor-generator and the induction motor-genera- 
tor with regard to reliability, voltage regulation, efficiency, cost, etc. 


SINGLE-PHASE VS. THREE-PHASE GENERATION FOR SINGLE-PHASE RAILWAYS 
A. H. Armstrong Vol. xxvi—1907, pp. 1367-1372 

Brief discussion of the relative merits of different systems of deriving 
a single-phase railway distribution circuit from single-phase, three-phase 
and two-phase generators. 

Discussion, pp. 1373-1376, by Messrs. P. M. Lincoln, Henry G. Stott, 
V. Karapetoff, John B. Taylor, William McClellan, Charles P. Stein- 
metz, and A. H. Armstrong. 

Suggested remedies for distortion of three-phase system caused by 
single-phase load. 

10 
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THE NEW HAVEN SYSTEM OF SINGLE-PHASE DISTRIBUTION WITH SPECIAL 
REFERENCE TO SECTIONALIZATION 

W.S. Murray Vol. xxvii—1908, pp. 43-55 

Classification of single-phase railway distribution, followed by a dis- 
cussion of the advantages and disadvantages of the system used by the 
N. Y., N. H. & H. Railroad, with results of experience gained during six 
months of actual operation. 

Discussion, pp. 56-65, by Messrs. W. S. Murray, L. B. Stillwell, W. B. 
Potter, and O. S. Lyford, Jr. 

Additional data on the New Haven system; also very brief general 
description of the distribution system used on single track, single-phase 
railroads (Erie R. R. and Denver & Interurban R. R.). 


SOME DEVELOPMENTS IN SYNCHRONOUS CONVERTERS 

Chas. W. Stone Vol. xxvii 1908, pp. 181-189 

Description of some mechanical details of the vertical type synchron- 
ous converter. Brief discussion of the advantages and disadvantages of 
different methods of voltage regulation including the booster and the 
split-pole methods. 

Discussion, incorporated with paper by J. E. Woodbridge on “Some 
Features of Railway Converter Design and Operation.” 


SOME FEATURES OF SYNCHRONOUS CONVERTER DESIGN AND OPERATION 

J. E. Woodbridge Vol. xxvii—1908, pp. 191-216 

Analytical study of the three-phase and the six-phase synchronous con- 
verter, with a demonstration of the advantages of the self starting con- 
verters and a discussion of the theory and practice of compounding. 

Discussion (included with the paper by W. L. Waters on “The Non- 
Synchronous Generator in Central Station and Other Work,” and paper 
by Charles W. Stone on “Some Developments in Synchronous Conver- 
ters”), pp. 217-254, by Messrs. C. F. Scott, Paul M. Lincoln, F. G. Clark, 
Charles P. Steinmetz, Comfort A. Adams, J. R. Bibbins, Philip Torchio, 
J. B. Taylor, W. L. Waters, J. E. Woodbridge, and C. W. Stone. 

General discussion of the advantages and disadvantages of the induction 
generator from the operating standpoint. Split-pole vs. alternating-cur- 
rent booster methods of e. m. f. regulation for converters. 


FROM STEAM TO ELECTRICITY ON A SINGLE-TRACK RAILROAD 

J. B. Whitehead Vol. xxvii—1908, pp. 1139-1168 

Analytical study of the relative merits of 6,600-volt single-phase, and 
600-volt direct-current system for a certain single-track railway line— 
covering calculation of impedance of distribution system; construction of 
speed-current and power-time curves; cost of construction, maintenance 
and operation. Actual cost of steam operation. 

Discussion, pp. 1169-1175, by Messrs. J. B. Whitehead, W. I. Slichter, 
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William McClellan, A. H. Babcock, A. W. Copley, Charles F. Scott, and 
S. H. Clarkson. 

Results of actual tests on the constants of alternating current railway 
circuits—impedance, resistance and reactance for trolley and rails on 
four, two and one-track roads. 


CONDUCTOR RAIL MEASUREMENTS 
S. B. Fortenbaugh Vol. xxvii 1908, pp. 1215-1229 
Results of tests on Metropolitan District Railway third and fourth 
rail conductors, giving leakage and insulation difficulties under various 
conditions of service; also complete data on resistance tests made on 
conductor rails. 


No discussion. 


EVEN HARMONICS IN ALTERNATING-CURRENT CIRCUITS 

John B. Taylor Vol. xxviii—1909, pp. 725-732 
‘. Description of conditions under which even harmonics may be pro- 
duced in commercial circuits, with special reference to the effect of stray 
direct-current on the performance of stationary transformers. Tests and 
oscillograms of transformer exciting current with stray direct current 
in the windings. 

Discussion, pp. 773-736, by Messrs. Frederick Bedell, V. Karapetoff, 
Charles F. Scott, Charles P. Steinmetz, and John B. Taylor. 

Production of even harmonics in alternators and effect of direct cur- 
rent in the windings of a transformer upon the losses. 


ELECTRIC SYSTEM OF GREAT NORTHERN RAILWAY COMPANY AT CASCADE TUNNEL 
Cary T. Hutchinson Vol. xxviii—1909, pp. 1281-1319 

Description of design, construction, and operation of electrical equip- 
ment, with brief statement of the economies affected. Frictional resist- 
- ance of steam locomotives and tests of regenerative control of induc- 
tion motors. 

Discussion, pp. 1320-1359, by Messrs. L. B. Stillwell, Cary T. Hutchin- 
son, W. S. Murray, E. B. Katte, Bion J. Arnold, F. N. Waterman, J. H. 
Davis, L. R. -Pomeroy, W. N. Smith, F. S$. Denneen, W. I. Slichter, 
E. F. W. Alexanderson, C. IL. deMuralt, Calvert Townley, Charles P. 
Steinmetz, Carl Schwartz, Frank J. Sprague, Edward P. Burch, Max 
Toltz, and E. Marshall. 

General discussion of the relative merits of different systems of heavy 
electric traction, also of the economy and other advantages of electric 
over steam motive power. Additional description of the Great Northern 
System covering the overhead construction and the motor control and 
some of the difficulties in motor design. 
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THE APPLICATION OF PORCELAIN TO STRAIN INSULATORS 
W. 4H. Kempton Vol. xxix—1910, pp. 967-974 
Brief account of tests on several different types of strain insulators, 
giving the ultimate shearing, tensile and compressive stresses. 
Discussion, incorporated with that of paper by W. N. Smith on “Elec- 
tric Railway Catenary Trolley Construction.” 


ELECTRIC RAILWAY CATENARY TROLLEY CONSTRUCTION 
W.N. Smith Vol. xxix—1910, pp. 975-1010 

Review and discussion of current practice in catenary trolley construc- 
tion, with design data and many illustrations of practical types of con- 
struction. 

Discussion (including that of W. H. Kempton’s paper on “Application 
of Porcelain to Strain Insulators”), pp. 1011-1036, by Messrs. Percy H. 
Thomas, C. J. Hixon, R. D. Coombs, R. C. Thurston, Charles R. Harte, 
Ralph D. Mershon, O. S. Lyford, Jr.. W. H. Kempton, W. N. Smith, 
and Edwin B. Katte. 

Remarks on properties of porcelain and design of strain insulators. 
Specifications for N. Y. C. R. R. high and low-tension strain insulators. 
Accounts of experiments and experience with catenary construction and 
current collectors of different types. 


INTERPOLES IN SYNCHRONOUS CONVERTERS 
B. G. Lamme and F. D. Newbury Vol. xxix—1910, pp. 1625-1653 

Analytical discussion of commutation in direct-current generators and 
synchronous converters, with reference to the advantages and disadvant- 
ages of commutating poles. General summary of the factors that limit 
the economical output of various types of converters. 

Discussion, pp. 1654-1678, by Messrs. Gano Dunn, H. F. T. Erben, C. P. 
Steinmetz, Jens Bache-Wiig, P. M. Lincoln, J. L. Burnham, C. W. Stone, 
C. A. Adams, and B. G. Lamme. 

General remarks on the use of commutating poles in synchronous con- 
verters, with special reference to interurban service where load-factor is 
very low. Additional data on the design and limiting factors in syn- 
chronous converter construction. 


D. SUB-STATIONS 


THE STORAGE-BATTERY IN SUB-STATIONS 
W. E. Goldsborough and P. E. Fansler Vol. xxii—1903, pp. 243-277 
Description of Indiana Union Traction Company distribution system. 
Account and results of tests showing the efficiency of the various parts 
of the system, the performance and requirements of storage batteries in 
sub-stations. Graphic records of battery performance. 
Discussion, incorporated with that of paper by Clarence Renshaw on 
“Some Notes on the Operation of Railway Motors in Service.” 


D. SUB-STATIONS 149 


THE COMPARATIVE BEHAVIOR OF FLOATING AND BOOSTER-CONTROLLED 
BATTERIES ON FLUCTUATING LOADS 


Lamar Lyndon Vol. xxii—1903, pp. 705-731 

Analysis of the performance of an electric railway plant with storage 
battery arranged in the following ways: Floating battery in station; 
floating battery on line; battery and booster on line; battery on the line 
and booster in the station. Numerical examples and comparison of the 
merits of different systems. 


Discussion, pp. 732-734, by Messrs. Je RvAppleton, J. L. Woodbridge, 
W. E. Goldsborough, J. W. Lieb, Jr., W. W. Donaldson, A. S. Hubbard, 
F. L. Flanders, and H. Etheridge. 


Lead batteries for high discharge rates. E.m.f. characteristic of 
Edison battery under rapid discharge. 


THE RELATION OF RAILWAY SUB-STATION DESIGN TO ITS OPERATION 
Sydney W. Ashe Vol. xxiv—1905, pp. 1079-1096 
Superficial discussion of certain factors which have a bearing on the 
choice and location of synchronous converter sub-station apparatus. 
Discussion, incorporated with that of paper by C. W. Ricker on “Some 
Considerations Determining the Location of Electric Railway Sub-sta- 
tions.” 


SOME CONSIDERATIONS DETERMINING THE LOCATION OF 
ELECTRIC RAILWAY SUB-STATIONS 


C. W. Ricker Vol. xxiv—1905, pp. 1097-1106 

Calculation of the most economical number of sub-stations for a given 
set of conditions, the secondary copper being proportioned by Kelvin's 
law in one instance and by limiting drop in the other. 

Discussion (including that of paper by Sydney W. Ashe on “The Re-* 
lation of Railway Sub-station Design to Its Operation”), pp. 1107-1118, 
by Messrs. H. A. Lardner, W. I. Slichter, John B. Taylor, H. G. Stott, 
_ E. M. Hewlett, D. B. Rushmore, R. B. Owens, William McClellan, and 
C. P. Steinmetz. 

Relative merits of different methods of starting synchronous conver- 
ters. Effect of maximum allowable drop upon location of synchronous 
converter sub-station. 


THE DETERMINATION OF THE ECONOMIC LOCATION OF SUB-STATIONS 
IN ELECTRIC RAILWAYS 
Gerhard B. Werner Vol. xxvii—1908, pp. 1201-1212 


Development of a formula for determining the most economical num- 
ber of sub-stations for a given single-phase railway system. , 

Discussion, pp. 1213-1214, by Messrs. C. J. Hopkins, Gerard B. Wer- 
ner, and P. M. Lincoln. 
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E. OPERATION 


AN ELECTRIC CAR LIGHTING SYSTEM 

W.L. Bliss Vol. xxi—1903, pp. 133-154 

Description of an axle-driven car lighting system with generator and 
storage battery, the e. m. f. being controlled by special booster. Detailed 
explanation of the construction and mode of operation, so as to produce 
constant e. m. f. under usual conditions of railway service. 

Discussion, incorporated with that of paper by George D. Shepardson 
on “Some of the Problems of Electric Train Lighting.” 


AXLE-LIGHTING 
Elmer A. Sperry Vol. xxi—1903, pp. 155-162 
Reference to some of the earliest electric car lighting installations. 
Criticisms of present methods and announcement of method employing 
an axle-driven constant-speed generator. 
Discussion, incorporated with that of paper by George D. Shepardson 
on “Some of the Problems of Electric Train Lighting.” 


AN AXLE-LIGHT SYSTEM OF TRAIN LIGHTING 
Arthur J. Farnsworth Vol. xxi—1903, pp. 163-172 
Description of axle-driven car lighting system with generator e. m. f. 
kept constant by automatically varying resistance of field circuit. Bat- 
tery voltage also compensated with variable resistance. 
Discussion, incorporated with that of paper by George D. Shephard- 
son on “Some of the Problems of Electric Train Lighting.” 


SOME OF THE PROBLEMS OF ELECTRIC TRAIN LIGHTING 
Geo. D. Shepardson Vol. xxi—1903, pp. 173-178 

Dates of some of the earliest applications of electricity to lighting of 
cars. Short outline of the requirements of train lighting and discussion 
of some of the difficulties encountered in each typical system. 

Discussion (including that of paper by W. L. Bliss on “An Electric 
Car Lighting System,” paper by Elmer A. Sperry on “Axle-Lighting,” 
and paper by Arthur J. Farnsworth on “Axle-Light System of Train 
Lighting’), pp. 179-195 and 208-227, by C. F. Scott, Professor Carhart, 
Lamar Lyndon, W. L. Bliss, Max Von Recklinghausen, George W. Blod- 
gett, C. W. Hogan, Charles B. Lockwood, J. R. Sloane, Elmer A. Sperry, 
James F. McElroy, Carl Hering, Charles J. Dudley, Ralph W. Pope, 
Hugh Lesley, C. W. Woodward, Charles Hewitt, W. C. L. Eglin, Charles 
J. Reed, Philip L. Spalding, John B. Klumpp, J. S. Peck, N. W. Storer, 
_A. H. Masters, B. B. Abry, J. M. Campbell, P. M. Lincoln, A. H. Arm- 
strong, C. P. Steinmetz, W. I. Slichter, and R. Neil Williams. 

General remarks on train lighting. Relative merits of engine-driven 
and axle-driven units. Difficulties and limitations of different systems. 
Description of actual equipments. Description of Gould car lighting sys- 
tem. Cost of operating various lighting systems—oil, gas, and electric. 
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A SYSTEM OF ELECTRIC LIGHTING FOR CARS 
Jas. F. McElroy Vol. xxi—1903, pp. 197-207 
Description of the McElroy axle-driven train lighting system, the e. 
m. f. being kept constant by a variable resistance operated by a motor 
and controlled through a compound solenoid. 
No discussion. 


ELECTRICAL FEATURES OF BLOCK SIGNALING 
L. H. Thullen Vol. xxiv—1905, pp. 577-589 
Brief remarks on signal systems used on several electric railways. 
Effect of air-gap on impedance of inductive bonds carrying various 
amounts of direct current. 


Discussion, p. 590, by Mr. H. G. Stott. 


TRACK-CIRCUIT SIGNALING ON ELECTRIFIED ROADS 

L. Frederick Howard Vol. xxvi—1907, pp. 1535-1550 

Description of various types of single-rail and double-rail track-cir- 
suit signaling systems for direct-current and alternating-current roads, 
with circuit diagrams of systems used on some of the leading electric 
railways. 

Discussion, pp. 1551-1553, by Messrs. Charles F. Scott, Henry G. Stott, 
Charles A, Perkins, and L. F. Howard. 


THE LOG OF THE NEW HAVEN ELECTRIFICATION 
W.S. Murray Vol. xxvii—1908, pp. 1613-1664 

Detailed account of the troubles encountered in the first four months’ 
operation of the electric zone of the New Haven road, covering power 
plant (three-phase turbo-generators load on one phase), distribution 
system and locomotives. Complete tabular and graphical logs of delays, 
repairs, locomotive performance, etc., supplemented by measures to over- 
come the various difficulties encountered. 

Discussion, pp. 1665-1719, by Messrs. L. A. Ferguson, Calvert Town- 
ley, B. G. Lamme, L. B. Stillwell, E. B. Katte, H. P. Davis, Charles P. 
Steinmetz, Philip Torchio, Minor M. Davis, B. A. Behrend, H. F. Par- 
shall, A. H. Armstrong, N. W. Storer, O. S. Lyford, Jr.. W. N. Smith, 
Philip Dawson, Ivan Ofverholm, C. E. Eveleth, and W. S. Murray. 

Additional information on the performance of the New Haven single- 
phase locomotives, the generators and the improved circuit breaking ap- 
paratus. Comparison of the New Haven single-phase locomotive and 
the New York Central direct-current locomotive. Operation experience 
with the single-phase line of the Erie Railroad. Overhead catenary con- 
struction of the London, Brighton and South Coast Railway. 
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HEADLIGHT TESTS 
C. Francis Harding and A. N. Topping Vol. xxix—1910, pp. 1053-1081 

Experimental investigation of locomotive headlights to ascertain the 
relative merits of ordinary oil and powerful electric headlights. Road 
tests on the operation of colored light signals and obstructions on the 
tracks. Laboratory tests of illumination characteristics; spectral inten- 
sities, and reflections from signal lamp roundels with different types of 
headlights. Tabulated and plotted data and characteristic curves of the 
performance of the different types of headlights. 

Discussion, pp. 1082-1089, by Messrs. C. A. B. Halvorson, Jr., John B. 
Taylor, George H. Stickney, Harry Barker, C. P. Steinmetz, Charles 
F. Scott, George A. Hoadley, Harry P. Wood, J. C. Lincoln, and C. 
Francis Harding. 

General discussion of high-power vs. low-power headlights, with some 
results of tests. 


F. INDUSTRIAL RAILWAYS AND TELPHERAGE 


TELPHERAGE 
Chas. M, Clark Vol. xix—1902, pp. 435-453 

Brief outline of history of development of telpherage. Description 
of present methods of construction and operation, profusely illustrated 
with line drawings and photographs of different types of machinery and 
methods of application. 

Discussion (included with that of paper by George F. Sever on “Power 
Consumption of Elevators Operated by Alternating and Direct-Current 
Motors”), pp. 454-486, by Messrs. Charles P. Steinmetz, John D. Ihlder, 
A. V. Abbott, Philip Torchio, Ralph D. Mershon, George F. Sever, 
Arthur Williams, Edward P. Thompson, F. V. Henshaw, H. G. Stott, 
Douglass Burnett, F. H. Taylor, M. Wellman, Henry H. Humphrey, P. B. 
Woodworth, R. H. Pierce, James Lyman, David Lofts, J. W. Mabbs, 
A. D. Ayres, M. Hobart, A. H. Cutler, EK. B. Clark, and L. A. Nichols. 

Load characteristics and power requirements of elevator service. Al- 
ternating-current vs. direct-current motors for elevator service. Acceler- 
ation, speed and energy consumption in electric elevator service. 


STORAGE-BATTERY INDUSTRIAL LOCOMOTIVES 

F. L. Sessions Vol. xxii—1903, pp. 109-123 

General discussion of storage-battery locomotives—their advantages; 
methods of operating the battery; calculation of battery rating for given 
service; motor control, etc. Tables for facilitating the calculation of 
storage-battery rating, with numerical example illustrating their use. 

Discussion, pp. 124-131, by Messrs. Edgar H. Berry, F. L. Sessions, and 
Elmer A. Sperry. 

General remarks on storage-battery performance in industrial locomo- 
tive service, and criticisms of author’s tables. 
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G. CANAL BOAT HAULAGE 


NOTES ON ELECTRIC HAULAGE OF CANAL BOATS 

Lewis B. Stillwell and H. St. Clair Putnam Vol. xxvii—1908, pp. 227-316 

Description of tests made on the Lehigh Canal, to determine the power 
requirements, the speed and length of tow and the relative merits of 
mules, electric locomotives and electric tractors. A general discussion 
of canal-boat resistance comparing these tests with the results of those of 
other tests. 

Discussion, pp. 317-320, by Messrs. Richard Lamb, Charles P. Stein- 
metz, and L. B. Stillwell. 


18. LIGHT LIGHTING AND LAMPS 


A. LIGHT PRODUCTION AND MEASUREMENT 


A NOTE ON AN ACETYLENE-IN-OXYGEN FLAME 

Clayton H. Sharp Vol. xix—1902, pp. 51-54 

Description of an acetylene flame burner which might be used as a 
standard of intensity. Spectrophotometric curve of acetylene and other 
flames. 

Discussion, incorporated with that of paper by William J. Hammer 
on “Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 


THE PRESENT STATUS OF THE QUESTION OF A STANDARD OF LIGHT 
Clayton H. Sharp Vol. xix—1902, pp. 55-57 
Brief reference to some of the shortcomings of the present standards 
of luminous intensity. Advantages of acetylene flame as standard. 
Discussion, incorporated with that of paper by William J. Hammer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 


PHOTOMETRY AND ILLUMINATION 
Chas. F. Scott Vol. xx—1902, pp. 55-57 


AN INTEGRATING PHOTOMETER FOR GLOW LAMPS AND SOURCES OF 
LIGHT INTENSITY 

Chas. P. Matthews Vol. xx—1902, pp. 59-70 

Theory, design, construction and operation of a special intensity pho- 
tometer invented by the author for use in making photometric measure- 
ments of incandescent lamps and flames. 

Discussion, incorporated with that of paper by Clayton H. Sharp on 
“The Commercial Accuracy of Photometrical Measurements.” 


SOME METHODS OF PHOTOMETRY AS APPLIED TO INCANDESCENT LAMPS 
J. T. Marshall, Vol. xx—1902, pp. 77-85 
A description of method of calibrating and using sliding scale photo- 
meter for commercial testing and inspection of incandescent lamps. 
Discussion, incorporated with that of paper by Clayton H. Sharp on 
“The Commercial Accuracy of Photometrical Measurements.” 


THE COMMERCIAL ACCURACY OF PHOTOMETRICAL MEASUREMENTS 
Clayton H. Sharp Vol. xx—1902, pp. 87-93 
Experimental investigation of the limits of accuracy in different classes 
of photometrical measurements. 
Discussion (including that of paper by Charles P. Matthews on “Inte- 
grating Photometer for Glow Lamps and Sources of Light Intensity ;” 
paper by Douglass Burnett on “Distributed Lighting,” and paper by J. T. 
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Marshall on “Some Methods of Photometry as Applied to Incandescent 
Lamps’), pp. 94-110, by Messrs. Douglass Burnett, Edward L. Nichols, 
Francis R. Upton, L. B. Marks, W. S. Howell, F. S. Smith, Edward B. 
Rosa, Calvin W. Rice, William J. Hammer, W. S. Stratton, Clayton H. 
Sharp, J. T. Marshall, Charles F. Scott, Charles P. Matthews, Edward 
P. Thompson, Alex J. Wurts, R. H. Henderson, Max Von Reckinghau- 
sen, P. M. Lincoln, N. W. Storer, and F. W. Jones. 

Merits of mean spherical candle-power method of rating illuminants. 
Methods of measuring illumination. Description of Cooper-Hewitt mer- 
cury vapor lamp. 


TRANSFORMATION OF ELECTRIC POWER INTO LIGHT 

Charles P. Steinmetz Vol. xxv—1906, pp. 789-813 

Analytical discussion of the different methods of transforming electric 
energy into light, covering incandescent solids, selective radiation and 
luminescence of vapors and gases. Ideal efficiencies of the various 
methods and practical means of approaching them with the modern 
types of illuminants. 

Equations for volt-ampere characteristics of various kinds of arcs. 
Theory of arc conduction and e. m. f. rectification. 

Discussion, incorporated with paper by Clayton H. Sharp on “New 
Types of Incandescent Lamps.” 


PRIMARY STANDARD OF LIGHT 
Charles P. Steinmetz Vol. xxvii—1908, pp. 1319-1324 


Criticism of primary standard based on energy of radiation, recom- 
mending standard composed of three component colors of definite wave 
lengths. 

Discussion, pp. 1325-1330, by Messrs. A. E. Kennelly, Edwin P. Hyde, 
W. S. Franklin, Carl Hering, Clayton H. Sharp, C. A. Perkins, John B. 
Taylor, E. B. Rosa, H. S. Carhart, and Charles P. Steinmetz. 

General remarks on Steinmetz’ proposed standard. Motion carried to 
refer question of establishing standard to the Bureau of Standards. 
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METHODS OF ILLUMINATION 

Louis Bell Vol. xix—1902, pp. 5-27 

A discussion on the physiological and practical side of illumination. 
Outline of the qualities that should be possessed by illuminants for practi- 
cal illumination. Discussion of the present status of light standards and 
the art of photometric measurements. Requirements of street lighting 
and general indoor lighting, with characteristics and relative merits of 
various illuminants. 

Discussion, incorporated with that of paper by William J. Hanimer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 
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STREET ILLUMINATION AND UNITS OF LIGHT 

W. D’A Ryan Vol. xix—1902, pp. 29-41 

Photometric study of arc lamps for street lighting, showing the ef- 
fects of variation, wandering and flicker of the arc on the distribution 
of the light, and of candle-power and spacing on the energy consumption 
for a given illumination. Tests on open and enclosed direct-current and 
alternating-current’ arc lamps. 

Discussion, incorporated with that of paper by William J. Hammer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 


SOME COMMON DIFFICULTIES IN EXTERIOR ILLUMINATION 

S. Everett Doane Vol. xix—1902, pp. 43-46 

Consideration of the actual value of illumination to observer, showing 
effect of candle-power and spacing of lamps thereon. Advantages of in- 
candescent lamps for street lighting. 

Discussion, incorporated with that of paper by William J. Hammer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 


DISTRIBUTED LIGHTING 
Douglass Burnett Vol. xx—1902, pp. 71-76 
General discussion of indirect lighting, pointing out the effects of re- 
flection and diffusion on illumination. Suggested method of measuring 
illumination directly. Bibliography. 
Discussion, incorporated with that of paper by Clayton H. Sharp on 
“The Commercial Accuracy of Photometrical Measurements.” 


RAILWAY TRAIN LIGHTING 
Chas. F. Scott Vol. xxi—1903, pp. 129-131 


AN ELECTRIC CAR LIGHTING SYSTEM. 

W. L. Bliss Vol. xxi—1903, pp. 133-154 

Description of an axle-driven car lighting system with generator and 
storage battery, the e. m. f. being controlled by special booster. Detailed 
explanation of the construction and mode of operation, so as to produce 
constant e. m. f. under usual conditions of railway service. 

Discussion, incorporated with that of paper by George D. Shepardson 
on “Some of the Problems of Electric Train Lighting.” 


AXLE-LIGHTING 
Elmer A. Sperry Vol. xxi—1903, pp. 155-162 
Reference to some of the earliest electric car lighting installations. 
Criticisms of present methods and announcement of method employing an 
axle-driven constant-speed generator. 
Discussion, incorporated with that of paper by George D. Shepardson 
on “Some of the Problems of Electric Train Lighting.” 
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AN AXLE-LIGHT SYSTEM OF TRAIN-LIGHTING 
Arthur J. Farnsworth Vol. xxi—1903, pp. 163-172 
Description of axle-driven car lighting system with generator e. m. f. 
kept constant by automatically varying resistance of field circuit. Bat- 
tery voltage also compensated with variable resistance. 
Discussion, incorporated with that of paper by George D, Shepardson 
on “Some of the Problems of Electrain Train Lighting.” 


SOME OF THE PROBLEMS OF ELECTRIC TRIAN LIGHTING 
Geo. D. Shepardson Vol. xxi—1903, pp. 173-178 

Dates of some of the earliest applications of electricity to lighting of 
cars. Short outline of the requirements of train lighting and discussion 
of some of the difficulties encountered in each typical system. 

Discussion (including that of paper by W. L. Bliss on “An Electric 
Car Lighting System,” paper by Elmer A. Sperry on “Axle-Lighting,” 
and paper by Arthur J. Farnsworth on “Axle-Light System of Train 
Lighting”), pp. 179-195 and 208-227, by C. F. Scott, Professor Carhart: 
Lamar Lyndon, W. L. Bliss, Max Von Recklinghausen, George W. Blod- 
gett, C. W. Hogan, Lockwood, J. R. Sloane, Elmer A. Sperry, James F. 
McElroy, Carl Hering, Charles B. Dudley, Ralph W. Pope, Hugh Lesley, 
C. W. Woodward, Charles Hewitt, W. C. L. Eglin, Charles J. Reed, 
Philip L. Spalding, John B. Klumpp, J. S. Peck, N. W. Storer, A. H. 
Masters, B. B. Abry, J. M. Campbell, P. M. Lincoln, A. H. Armstrong, 
C. P. Steinmetz, W. I. Slichter, and R. Neil Williams. 

General remarks on train lighting. Relative merits of engine driven 
and axle-driven units. Difficulties and limitations of different systems. 
Description of actual equipments. Description of Gould car lighting 
system. Cost of operating various lighting systems—oil, gas, and electric. 


A SYSTEM OF ELECTRIC LIGHTING FOR CARS 
Jas. F. McElroy Vol. xxi—1903, pp. 197-207 
Description of the McElroy axle-driven train lighting system, the e. 
m. f. being kept constant by a variable resistance operated by a motor and 
controlled through a compound solenoid. 
No discussion. 


NOTES ON THE LIGHTING OF CHURCHES 
Edwin R. Weeks Vol. xxv—1906, pp. 643-648 
General remarks on church lighting with outlet plan, and excerpts 
from the specifications for the Westminster Church in Kansas City. 
No discussion. 


ILLUMINATION FOR INDUSTRIAL PLANTS 
G. H. Stickney Vol. xxix—1910, pp. 139-146 
General discussion of lighting of manufacturing processes, with due 
- regard to workmen, character of the building and processes of manufac- 
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ture, supplemented with a short characterization of the different types of 
lamps with reference to their industrial uses. 

Discussion, incorporated with that of Mr. Walter B. Nye’s paper on 
“The Requirements for an Induction Motor From the User’s Point of 
View.” 


HEADLIGHT TESTS 
C. Francis Harding and A. N. Topping Vol. xxix—1910, pp. 1053-1081 

Experimental investigation of locomotive headlights to ascertain the 
relative merits of ordinary oil and powerful electric headlights. Road 
tests on the operation of colored light signals and obstructions on the 
tracks. Laboratory tests of illumination characteristics, spectral intensi- 
ties, and reflections from signal lamp roundels with different types of 
headlights. Tabulated and plotted data and characteristic curves of the 
performance of different types of headlights. 

Discussion, pp. 1082-1089, by Messrs. C. A. B. Halvorson, Jr., John B. 
Taylor, George H. Stickney, Harry Barker, C. P. Steinmetz, Charles F. 
Scott, George A. Hoadley, Harry P. Wood, J. C. Lincoln, and C. Francis 
Harding. 

General discussion of high power vs. low power headlights, with some 
results of tests. 


C. LAMPS 


DEVELOPMENT OF THE NERNST LAMP IN AMERICA 
Alexander Jay Wurtz Vol. xviii—1901, pp. 545-570 

Account of the experimental investigation involved in commercial de- 
velopment of the Nernst lamp by the Westinghouse Company, covering 
the construction and the performance characteristics of the component 
parts under various conditions; also a description of the construction, 
performance and maintenance of the complete lamp in its commercial 
form. 

Discussion, pp. 571-587, by Messrs. George W. Blodgett, A. J. Wurts, 
Carl Hering, J. W. Howell, Charles P. Steinmetz, W. J. Hammer, Ober- 
lin Smith, L. B. Stillwell, P. K. Stern, Harry Alexander, and A. J. Row- 
land. 

General discussion of the characteristics of the Nernst lamp and its 
probable features. 


AN IMPROVED APPARATUS FOR ARC-LIGHT PHOTOMETRY 
Charles P. Matthews Vol. xviii-1901, pp. 677-689 

Development of theory and description of construction and operation 
of Matthews indicating photometer for arc lamps. 

Discussion, pp. 690-697, by Messrs. Charles P. Steinmetz, Clayton H. 
Sharp, Charles P. Matthews, C. J. Spencer, George T. Hanchett, F. S. 
Woodward, and A. E. Kennelly. 

General remarks on operation and construction of the photometer. 
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THE INCANDESCENT LAMP OF TO-DAY 
Jno. W. Howell Vol. xix—1902, pp. 47-49 
Brief statement of the most prominent characteristics of carbon fila- 
ment lamps. 
Discussion, incorporated with that of paper by William J. Hammer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 


ELECTRIC GAS LAMPS AND GAS ELECTRICAL RESISTANCE PHENOMENA 

Peter Cooper Hewitt Vol. xix—1902, pp. 59-65 

Brief account of some of the difficulties encountered in developing the 
mercury vapor arc lamp. Choice of dimensions of gas column, overcom- 
ing the initial negative resistance, etc. 

Discussion, incorporated with that of paper by William J. Hammer on 
“Edison’s Tungstate of Calcium Lamp—The Nernst Lamp—Radium, 
Polonium and Actium.” 


EDISON’S TUNGSTATE OF CALCIUM LAMP—THE NERNST LAMP-RADIUM, 
POLONIUM AND ACTINUM 
William J. Hammer Vol. xix—1902, pp. 67-75 

Demonstration of Edison X-Ray lamp and the Nernst lamp. Super- 
ficial review of the properties of radium. Appendix contains notes by 
Professor Curie on the properties of radium. 

Discussion (including that of paper by Louis Bell on “Methods of II- 
lumination;” paper by W. D’A. Ryan on “Street Illumination and Units 
of Light;” paper by S. Everett Doane on “Some Common Faults in Ex- 
terior Illumination;” paper by John W. Howell on “The Incandescent 
Lamp of To-day;” paper by Clayton H. Sharp on “A Note on an Acety- 
lene-in-Oxygen Flame;” paper by Clayton H. Sharp on “The Present 
Status of the Question of a Standard of Light;” and paper by Peter 
Cooper Hewitt on “Electric Gas Lamps and Gas Electrical Resistance 
Phenomena”), pp. 76-92, by Messrs. C. P. Steinmetz, J. W. Lieb, Jr., 
A. E. Wolff, A. E. Kennelly, Louis Bell, C. A. Doremus, S. E. Doane, 
George T. Hanchett, W. D’A. Ryan, John W. Howell, W. J. Hammer, 
T. J. Johnston, Van Renssalaer Lansingh, T. B. Woodworth, Morgan 
Brooks, and W. B. Hale. 

General discussion of light production and illumination—incandescence, 
selective radiation, electro-luminescence, indirect lighting. Present status 
of primary standards. Sources of error with flame standards. 


THE MERCURY VAPOR LAMP 
Vol. xxii—1903, pp. 71-85 
General discussion of the early development of the mercury vapor 
lamp, followed by a description of the mode of operation of the mercury 
vapor lamp and the converter. Uses to which this apparatus may be put. 
Discussion, pp. 85-90, by Messrs. Percy H. Thomas, C. O. Mailloux. 
Properties and performance characteristics of mercury vapor appata- 
tus. 
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COMMENTS ON REMARKS MADE BY COL. R. E. B. CROMPTON BEFORE THE 
INTERNATIONAL ELECTRICAL CONGRESS AT ST. LOUIS 


John W. Howell Vol. xxiv—1905, pp. 453-462 
Experimental investigation of the quality of English makes of 220- 
volt carbon filament lamps, comparing them with American lamps as 
judged by specific consumption, uniformity and accuracy of rating and 
life. 
Discussion, p. 463, by Messrs. J W. Lieb, Jr., Charles P. Steinmetz, and 
J. W. Howell. 


A NEW CARBON FILAMENT 
John W. Howell Vol. xxiv—1905—pp. 839-847 
Brief description of process of graphitizing filaments, together with 
results of tests showing effect of firing temperature on resistance. 
Discussion, pp. 848-849, by Messrs. H. N. Potter, and John W. Howell. 


NOTES ON THE POWER-FACTOR OF THE ALTERNATING-CURRENT ARC 
George D. Shepardson Vol. xxiv—1905, pp. 881-887 
Brief account of tests on enclosed and open carbon arcs, showing the 
effect of e. m. f. wave form upon power-factor. Oscillographs. 
No discussion. 


SOME FUNDAMENTAL CHARACTERISTICS OF MERCURY VAPOR APPARATUS 
Percy H. Thomas Vol, xxv—1906, pp. 601-626 

Electrical characteristics of mercury arc lamps and converters, with 
theoretical explanation of mode of operation and description of ways in 
which the various mercury vapor apparatus are used. 

Discussion, pp. 627-633, by Messrs. C. P. Steinmetz, S. S. Wheeler, 
HeCe Wirt and <P Hs Thomas: 

Explanation of performance of mercury arc on same basis as the or- 
dinary arc, with equation of e. m. f. consumed. Principles of conserva- 
tion of energy used to explain operation of mercury vapor apparatus as 
opposed to negative electrode resistance idea. 


NEW TYPES OF INCANDESCENT LAMPS 

Clayton H. Sharp Vol. xxv—1906, pp. 815-847 

Brief description of various foreign processes of manufacturing tung- 
sten filaments, together with physical and electrical characteristics of 
tungsten, tantalum and osmium filaments. Light distribution, specific 
consumption, life, flicker frequency and other properties of metallic fila- 
ment and graphitized filament lamps from tests, much test data given in 
the form of curves and tables. 

Discussion (included with paper by Charles P. Steinmetz on “Trans- 
formation of Electric Power into Light”), pp. 849-864, by Messrs. 
Herschel C. Parker, John W. Howell, Percy H. Thomas, Walter CG. 
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Clark, C. W. Hogan, Charles P. Steinmetz, William J. Hammer, and W. 
S. Franklin. 

General remarks on practical methods of producing light with modern 
illuminants. Ideal efficiencies, Theory of light emission by gas and va- 
por molecules, also theoretical discussion of selective radiation and se- 
lective excitation of a light giving substance. 


LIGHT FROM GASEOUS CONDUCTORS WITHIN GLASS TUBES—THE MOORE LIGHT 
D. McFarlan Moore Vol. xxvi—1907, pp. 605-641 

Description of the construction and mode of operation of the Moore 
tube lamp, together with illumination tests, performance characteristics, 
life, specific energy consumption, etc., also comparative tests with other 
illuminants. 

Discussion, pp. 642-664, by Messrs. Gano Dunn, C. P. Steinmetz, Percy 
H. Thomas, Clayton H. Sharp, John W. Howell, Leon Gaster, D. McFar- 
lan Moore, and R. A. Fessenden. 

Criticism of methods of illumination measurements and comparative 
efficiency figures given in the paper. Additional data and tests on the 
performance of the Moore tube installed in the Engineering Societies’ 
Building. 


ELECTRICITY IN MINES 
George R. Wood Vol. xxvii—1908, pp. 1571-1581 


Brief outline of the ordinary methods of mining coal in Pennsylvania, 
with description of some of the typical machinery and coal mining elec- 
tric plants. 

Discussion, pp. 1582-1583, by Messrs. F. L. Sessions, W. A. Thomas, 
and H. W. Fisher. 

Saving accomplished by use of low-pressure turbines in coal mines. 


METAL FILAMENT LAMPS 
John W. Howell, Vol. xxix—1910, pp. 927-938 


Brief description of the physical, electrical and thermal properties, 
operative characteristics and testing of metallic filament lamps. 

Discussion, pp. 939-960, by Messrs. Clayton H. Sharp, John B. Taylor, 
Farley Osgood, William L. Nodell, John W. Howell, G. S. Merrill, M. D. 
Copper, and H. D. Blake. 

Remarks on cyclic and initial overshooting, life and rating; also brief 
account and results of exhaustive experimental investigation of the per- 
formance of tungsten lamps. 


DUCTILE TUNGSTEN 
W. D. Coolidge Vol. xxix—1910, pp. 961-965 


Brief outline of difficulties encountered in the working of tungsten for 
filaments, together with some of the properties of drawn tungsten fila- 
ments. 

No discussion. 

1I 
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TUNGSTEN LAMPS 
G. S. Merrill Vol. xxix—1910, pp. 1709-1729 


Description of the general method of manufacturing and of the per- 
formance characteristics of the tungsten lamps. Explanation of the heat 
efficiency of this type of lamp. ; 

No discussion. 


19. ELECTRICITY IN THE ARMY AND NAVY 


CIVILIAN CO-OPERATION IN THE DEVELOPMENT OF ELECTRICAL DEFENSES 
FOR MILITARY PURPOSES 

Caryl D. Haskins Vol. xix—1902, pp. 559-562 

Brief mention of some of the uses of electricity in the army, indicating 
the field in which the civilian engineer could be of most service in case 
of an emergency. 

Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defense.” 


ELECTRICITY IN ITS APPLICATION TO SUBMARINE MINES 
Capt. John Stephen Sewell Vol. xix—1902, pp. 563-568 
General discussion of the requirements of electrically operated mines, 
bringing out the difficulties encountered in the design of such systems. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


WIRELESS TELEGRAPHY IN THE UNITED STATES NAVY 
Lieut. A. M. Beecher Vol. xix—1902, pp. 569-578 
Description of the general principles of wireless telegraph systems and 
account of what has actually been done in the navy. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


ELECTRICITY IN THE NAVY 

Lieut. Harry George Vol. xix—1902, pp. 579-628 

General description of the applications of electricity on board war 
ships, with brief outline of the specifications for the generating, wiring 
and apparatus plant—construction, properties and acceptance tests, as 
well as the power requirements and mode of operation of various special 
apparatus such as ammunition hoists, turrets, signal lights and telegraphs, 
etc. 

Discussion, included with that of paper by Louis Bell on “Emergency 
Engineering for Harbor Defence.” 


THE REASONS FOR THE CHANGE OF THE NAVY STANDARD VOLTAGE 
FROM 80 TO 125 
Lieut. W. V. N. Powelson Vol. xix—1902, pp. 643-664 


History of voltages used in the navy. Table showing relative costs 
and weights of wiring materials for operation at 80 volts and at 125 


volts. 
Detailed discussion of the reasons for adopting 125 volts as the navy 


standard, 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 


gency Engineering for Harbor Defence.” 
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ELECTRICITY IN PROMINENT SEA COAST DEFENCES 

Major Geo. W. Goethals Vol. xix—1902, pp. 665-683 

Description of the general character and arrangement of sea coast 
forts, giving the requirements and characteristics of the electric service, 
also the considerations which enter into the drawing up of specifications 
for the electric equipment of such plants. 

Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


SUB-MARINE CABLE TESTING IN THE SIGNAL CORPS U. S. ARMY 
Vol. xix—1902, pp. 685-695 
General description of the electrical and mechanical specifications for 
Signal Corps cable and the tests which it must undergo. Change of in- 
sulation resistance with temperature treated in detail, and a chart given 
for reducing resistances to standard temperatures. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


ELECTRICITY IN THE NAVY 
Walter M. McFarland Vol. xix—1902, pp. 697-705 


Brief general review of the uses of electricity in the navy. Criticism 
of the low temperature limit required by navy specifications. Advant- 
ages of alternating current for use on board ship and in navy yards. 

Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


ELECTRICITY IN THE SIGNAL CORPS 
Lieut. Col. Samuel Reber Vol. xix—1902, pp. 707-724 
Scope of the duties of the Army Signal Corps. Telegraph and tele- 
phone construction in the field and in fortresses. Detailed description of 
signal apparatus used in the army. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


EMERGENCY ENGINEERING FOR HARBOR DEFENCE 
Vol. xix—1902, pp. 725-733 
Account of experiences of the Volunteer Electrical Corps formed at 
Boston during the Spanish War for the construction of mining defences. 
Discussion (including that of paper by Carl B. Haskins on “Civilian 
Codperation in the Development of Electrical Defences for Military 
Purposes,” by Captain John Stephen Sewell on “Electricity in Its Appli- 
cation to Submarine Mines;” paper by Lieutenant A. M. Beecher on 
“Wireless Telegraphy in the U. S. Navy;” paper by Lieutenant Harry 
George on “Electricity in the Navy;” paper by Captain Edgar Russel on 
“Military Cable System of the Fhilippines;” paper by Lieutenant W. V. 
N. Powelson on “The Reasons for the Change of the Navy Standard 


Louis Bell 
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Voltage from 80 to 125,” by Major George W. Goethals on “Filectricity in 
Prominent Sea Coast Defences;” paper by Townsend Wolcott on “Sub- 
marine Cable Testing in the Signal Corps,—U. S. Army;” paper by 
Walter M. McFarland on “Electricity in the Navy,” and by Lieutenant 
Colonel Samuel Reber on “Electricity in the Signal Corps”), pp. 734-742, 
by Messrs. Samuel Reber, Harry George, Eugene Griffin, A. V. Abbott, 
A. M. Beecher, A. W. Greely, Calvin W. Rice, and George T. Hanchett. 

Defence of the navy specifications. General discussion of wireless 
telegraphy. 


20. MISCELLANEOUS APPLICATIONS OF ELECTRICITY 


A. ELECTROCHEMISTY AND METALLURGY 


THE ELECTROCHEMICAL INDUSTRIES 
Samuel Sheldon Vol. xix—1902, pp. 281-294 
Brief description of various commercial electro-chemical processes— 
electro-deposition of metals; production of organic and inorganic sub- 
stances; process involving the use of electric furnaces. Also brief de- 
scription of electrolytic condensers, rectifiers and interrupters. 
Discussion, incorporated with that of paper by W. R. Whitney on “Col- 
loids.” 


THE ELECTRIC FURNACE IN INDUSTRIAL CHEMISTRY 
Chas. B. Jacobs Vol. xix—1902, pp. 295-307 
Description of several important processes carried on with electric 
furnaces, and discussion of the characteristics and properties of carbides 
and silicides. 
Discussion, incorporated with that of paper by W. R. Whitney on “Col- 
loids.” 


ELECTROLYTIC CONDUCTION WITHOUT ELECTRODES 
Carl Hering Vol. xix—1902, pp. 309-315 
Theoretical discussion of possible methods of producing and measur- 
ing electric current in a purely liquid conductor. 
Discussion, incorporated with that of paper by W. R. Whitney on “Col- 
loids.” 


LOW GRADE ORES } 
N. S. Keith Vol. xix—1902, pp. 333-341 
Description of a process and plant for recovering copper from ores 
of an old mine near New York City. 
Discussion, incorporated with that of paper by W. R. Whitney on “Col- 
loids.” 


ON THE MODIFICATIONS IN HERING’S LAWS OF FURNACE ELECTRODES 
INTRODUCED BY INCLUDING VARIATIONS IN ELECTRIC 
AND THERMAL RESISTIVITY 

A. E. Kennelly Vol. xxix—1910, pp. 465-481 

Theoretical and mathematical investigation of the losses in furnace 
electrodes, taking into account variations in the physical constants with 
temperature. The treatment includes full development of formulas and 
illustrates their application by numerical examples. 

Discussion, pp. 482-484, by Messrs. Carl Hering, and L. B. Stillwell. 

General remarks on laws for the proportioning of electrodes. 
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THE PROPORTIONING OF ELECTRODES FOR FURNACES 

Carl Hering Vol. xxix—1910, pp. 485-534 

Analytical and experimental investigation of furnace electrode losses 
under furnace conditions with electrodes of various materials, developing 
simple laws for proportioning electrodes to operate with minimum loss. 
The tests, among other properties, give the electric resistivity and the 
thermal conductivity of graphite, iron and copper over wide ranges of 
temperature. 

Discussion, pp. 535-545, by Messrs. A. E. Kennelly, and E. F. Northrup. 

Thermal conductivities and temperature coéfficients of electrode mate- 
rials. Development of other formulas for proportioning electrodes. 


B. MINING 


ELECTRICITY IN MOUNTAIN MINES 
Frank W. Brady \ Vol. xviii—1901, pp. 191-201 
Difficulties encountered in mountain transportation of machinery. De- 
scription of typical cases of mountain transportation: burro, aerial, wire 
rope and wagon road. 
Discussion, pp. 202-206, by Messrs. N. S. Keith, C. O. Mailloux, Ralph 
W. Pope, and Carl Hering. 


THE ELECTRICAL EQUIPMENT OF A GOLD DREDGE 
Ralph L. Montagu Vol. xxii—1903, pp. 507-518 
Description of gold dredge and the power requirements of the various 
machines used in its operation. Directions and diagrams for wiring a 
typical dredge. 
No discussion. 


SOME NOTES ON CERTAIN UNDERGROUND HOISTING PROBLEMS 
ON THE WITWATERSRAND 
A. W. K. Pierce Vol. xxii—1903, pp. 553-559 


General discussion of the advantages of electric motive power for mine 
hoists. The nature of the load requirements, choice of the acceleration 
curve and method of control. 

No discussion. 


ELECTRIC MINE HOISTS 
D. B. Rushmore and K. A. Pauly Vol. xxix—1910, pp. 249-290 
General discussion of the advantages of electric mine hoisting, with 
typical hoist load diagrams for different types of hoists, followed by 
brief description and analysis of the performance of four typical electri- 
cal hoisting systems. Estimated cost and energy consumption. 
Discussion, incorporated with that of Mr. Wilfred Sykes’ paper on 
“Large Electric Hoisting Plants.” 
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LARGE ELECTRICAL HOISTING PLANTS 
Wilfred Sykes Vol, xxix—1910, pp. 291-322 


Analytical and graphical methods of calculating the load diagrams of 
various types of hoists, followed by a description of the Ilgner, the con- 
verter, and the booster balancing systems, together with instructions for 
pre-determining their performance curves under given conditions. Econo- 
my of electric hoisting. 

Discussion, including that of paper by Messrs. D. B. Rushmore and 
K. A. Pauly on “Electric Mine Hoists,” pp. 323-325, by Mr. Edward J. 
Cheney. 

Formulas for the calculation of motor horse-power and motor rating 
for hoisting service. 


TESTS OF AN ILGNER ELECTRIC HOIST 
R. R. Seeber, Vol. xxix—1910, pp. 327-337 
Brief description of electric hoisting plant of Winona Copper Com- 
pany, with an account of tests and results. Comparison of actual coal- 
to-rock ratios for electric and steam hoists and observed performance 
curves of the Ilgner system. 
No discussion. 


Cc. STEEL MILLS 


CHARACTERISTICS OF MOTORS FOR LARGE SHEARS 
Brent Wiley Vol. xxvii—1908, pp. 321-334 
Discussion of the characteristics of different types of direct-current 
and alternating-current motors for driving large bloom shears, with 
actual load curves and full data of the machines tested. 
No discussion. 


THE INDUSTRIAL APPLICATION OF THE ELECTRIC MOTOR AS ILLUSTRATED IN 
THE GARY PLANT OF THE INDIANA STEEL COMPANY 


B. R. Shover Vol. xxviii—1909, pp. 101-146 
Description of electrical equipment of the Gary plant, with data on 
motor sizes and power required to operate steel-making machinery. 
Discussion, pp. 147-161, by Messrs. B. A. Behrend, Gano Dunn, Wil- 
liam T. Dean, Brent Wiley, Robert Hull, David B. Rushmore, Louis A. 
Ferguson, and B. R. Shover. 
Additional data on and description of steel-making machinery. De- 
sign and operative features of large gas engines for parallel working. 


FUNCTION OF FLY-WHEELS IN CONNECTION WITH ELECTRICALLY 
OPERATED ROLLING MILLS; 
H. C. Specht Vol. xxviii—1909, pp. 869-878 
Theoretical analysis of the performance of induction motor rolling 
mill drive with varying amounts of fly-wheel effect. Numerical exam- 


C. STEEL MILLS 169 


ples chosen to indicate the most economical combination for driving a~ 
given plate and rail mill. 

Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 


ROLLING MILL MOTORS 
E. W. Yearsley Vol. xxviii—1909, pp. 879-880 


General requirements of rolling mill motor equipment. 
Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 


ELECTRIC DRIVEN ROLLING MILLS 
E. Friedlander Vol. xxviii—1909, pp. 881-887 
General discussion of the advantages of electric drive in rolling mills. 
Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 


POWER REQUIREMENTS FOR ROLLING HIGH CARBON STEEL OF SMALL SECTION 
Brent Wiley Vol. xxviii—1909, pp. 889-895 

Description of tests made on a merchant mill, giving tabulated data 
and recording wattmeter charts. All-day record of rolling mill, giving 
output, operating time, lost time, energy consumption, friction load, etc. 

Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 


ELECTRIC CONTROL FOR ROLLING MILL MOTORS 

C. F. Henderson Vol. xxviii—1909, pp. 897-912 

Brief outline of essential requirements of controllers for motors oper- 
ating ore handling machinery and rolling mills, with description of con- 
tactor type controller and various applications of automatic controllers in 
and about a steel mill. 

Discussion, incorporated with that of Mr. R. Tschentscher’s paper on 
“Electric Power Problems in Steel Plants.” 


ELECTRIC POWER PROBLEMS IN STEEL PLANTS 

R. Tschentscher Vol. xxviii—1909, pp. 921-930 

Classification of steel mills and brief general discussion of power re- 
quirements of each type, together with analytical discussion of the eco- 
nomic value of low-pressure steam turbines in utilizing waste heat and 
of over-excited synchronous converters in improving power-factor, the 
latter being developed with special reference to application in the South 
Chicago plant of the Illinois Steel Company. 

Discussion, pp. 931-946, by Messrs. David B. Rushmore, Brent Wiley, 
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K. A. Pauly, M. O. Delplain, S. Lankton Clark, H. C. Specht, Charles F. 
Scott, John C. Reed, H. E. White, A. M. Dudley, H. K. English, Arthur 
C. Eastwood, and Arthur Simon. 

General discussion of design, control and operation of induction mo- 
tor drive for rolling mills. Calculation of fly-wheel capacity. Detailed 
description of control system used on Hulett ore unloader. 


INTERACTION OF FLY-WHEELS AND MOTORS WHEN DRIVING ROLL TRAINS 
BY INDUCTION MOTORS 

F. G. Gasche Vol. xxix—1910, pp. 1385-1402 

General discussion of the application of fly-wheels to roll mill drive, 
followed by mathematical analysis of the forces acting in an induction mo- 
tor fly-wheel set when coupled to a roll train, with a full mathematical 
development of the equations. 

Discussion, pp. 1403-1414, by Messrs. C. P. Steinmetz, C. F. Scott, 
Gano Dunn, Selby Haar, W. W. Crawford, and F. G. Gasche. 

Short-cut methods of calculating the performance of fly-wheel induc- 
tion motor drive for roll trains. 


D. HEATING 


NOTES ON THE ELECTRIC HEATING PLANT OF THE BILTMORE ESTATE 
Chas. E. Waddell Vol. xxvii—1908, pp. 651-666 
Actual performance of large electric heating system for laundry, com- 
paring this service with that of fuel-generated steam system, with respect 
to first cost of operation and convenience. 


Discussion, pp. 667-668, by Messrs. Percy H. Thomas, Elmer A. Sperry, 
Charles E. Waddell, and John H. Finney. 

Details of the electric steam generator and results of tests showing 
the fuel equivalent for one kilowatt hour. 


ELECTRIC HEATING 
W.S. Hadaway, Jr. Vol. xxvii—1908, pp. 1585-1598 
General discussion of the relative merits of electric energy and other 
forms of energy for operating a heat distribution system. Suggested 
plan for heating service in which electricity and steam are both used, one 
for general low-temperature heating and the other for high-temperature 
and localized heating. 
Discussion, pp. 1599-1612, by Messrs. Charles E. Waddell, W. N. Ryer- 
son, W. S. Andrews, H. P. Ball, Max Lowenthal, Charles P. Steinmetz, 
Townsend Wolcott, and W. S. Hadaway, Jr. 


Storage of heat energy to improve load factor. Experience with elec- 


tric heating of large buildings. Data on heating element design. Dis- 
cussion of thermodynamic heating process. 


E. MISCELLANEOUS 171 


E. MISCELLANEOUS 


THE OPERATION OF MACHINE SHOPS BY INDIVIDUAL ELECTRIC MOTORS 

R. T. E. Lozier Vol. xx—1902, pp. 115-126 

Load factor in machine shop practice and its effect on economy of 
various methods of supplying motive power. Review of electrical 
methods of speed control, going over respective limitations. Advantages 
of individual motor drive in high efficiency shop operation. 

Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous Current Motors for Machine Tools.” 


THE STORAGE BATTERY AS A FACTOR IN SPEED CONTROL 
H. P. Coho Vol. xx—1902, pp. 135-138 
Brief description of electric drive for Hoe printing press, using storage 
battery for multi-voltage. 
Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous-Current Motors for Machine Tools.” 


ELECTRICALLY OPERATED COAL HOIST HAVING VARIABLE SPEED CONTROL 
P. H. Keilholtz Vol. xx—1902, pp. 139-142 

Brief discussion of electric coal hoist equipped with Ward-Leonard 
system of speed control. Tests of power required, speed-time curves 
and other operative data. 

Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous-Current Motors for Machine Tools.’ 


A SERIES-PARALLEL SYSTEM OF SPEED CONTROL 
Geo. W. Fowler Vol. xx—1902, pp. 143-153 
Description of controller and its mode of operation as applied to 
double commutator motor driving webb press. 
Discussion, incorporated with that of paper by F. O. Blackwell on 
“Continuous-Current Motors for Machine Tools.” 


CONTINUOUS CURRENT MOTORS FOR MACHINE TOOLS 
F. 0. Blackwell Vol. xx—1902, pp. 159-165 

Power characteristics and requirements of various classes of machine 
tools. Brief mention of the different methods of speed control of elec- 
tric motors and the advantages and limitations of each. 

Discussion (including that of paper by R. T. E. Lozier on “The Opera- 
tion of Machine Shops by Individual Electric Motors;” paper by N. W. 
Storer on “Three-Wire System for Variable Speed Motor Work;” paper 
by H. B. Coho on “The Storage Battery as a Factor in Speed Control ;” 
paper by P. O. Keilholtz on “Electrically Operated Coal Hoist Having 
Variable Speed Control;” paper by George W. Fowler on “A Series- 
Parallel System of Speed Control,” and paper by H. Ward Leonard 
on “Multiple Unit, Voltage Speed Control for Trunk Line Service”), pp. 
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166-195, by Messrs. Gano S. Dunn, Charles F. Scott, H. E. Heath, S. T: 
Dodd, Arthur Williams, Philip Lange, Charles Day, R. T. E. Lozier, 
N. W. Storer, H. Ward Leonard, Herbert Dowe, H. B. Coho, George 
A. Damon, R. W. Stovel, George B. Dusinberre, W. A. Dick, P. M. Lin- 
coln, —— Campbell, Charles G. Winslow, E. M. Tingley, —— Stevenson, 
—— Barr, R. H. Pierce, Peter Junkersfeld, O. E. Osthoff, D. C. Jackson, 
B. J. Arnold, G. B. Foster, Ernest Gonzenbach, V. R. Lansingh, Harry Te 
Cutler, F. J. Pearson, and H. R. King. 

Relative merits of various methods of speed Nene of direct-current 
motors. Conditions which determine the choice between individual and 
group drive. Effects of motor drive and suitable speed control on shop 
efficiency. Advantages and disadvantages of the Ward-Leonard system 
of locomotive driven from single-phase circuits. 


METHODS OF SPEED CONTROL 
Wm. Cooper Vol. xx—1902, pp. 197-213 


Outline of the general power requirements of the different classes of 
machine tools. Description of method of choosing proper size of motor 
for given service and speed range from a speed-horse-power diagram for 
combining multiple voltage and field regulation; numerical examples. 
Set of general rules for determining motor size. 

No discussion. 


POWER CONSUMPTION OF ELEVATORS OPERATED BY ALTERNATING 
AND DIRECT-CURRENT MOTORS 
Geo. F. Sever Vol. xix—1902, pp. 429-434 


Records of tests on the comparative performances of direct-current 
and alternating-current motors in elevator service. 

Discussion, incorporated with that of paper by Charles M. Clark on 
“Telpherage.” 


ELECTRIC MOTORS FOR CENTRIFUGAL PUMPS AND FANS 
August J. Bowie, Jr. Vol. xxii—1903, pp. 649-655 
Power requirements and characteristics of centrifugal pumps under 
various conditions of operation. 
Discussion, pp. 656, by Messrs. H. G. Stott, and F. O. Blackwell. 


THE REQUIREMENTS FOR AN INDUCTION MOTOR FROM THE USER’S POINT OF VIEW 
Walter B. Nye Vol. xxix—1910, pp. 147-149 
Brief mention of some of the conditions which must be met in the de- 
sign of coils, bearings, shafts, pulleys and controllers so as to improve 
continuity of service and facilitate repairs. 
Discussion, including that of paper by Mr. Dugald C. Jackson on 
“The Applicability of Electrical Power to Industrial Establishments ;” 
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Mr. Charles T. Main’s paper on “Central Stations Versus Isolated Plants 
for Textile Mills;’ Mr. R. S. Hale’s paper on “The Supply of Electrical 
Power for Industrial Establishments from Central Stations,” and Mr. G. 
H. Stickney’s paper on “Illumination for Industrial Plants”—pp. 150-182, 
by Messrs. J. C. Parker, Charles B. Burleigh, Norman T. Wilcox, H. B. 
Emerson, N. W. Dalton, H. W. Peck, R. D. DeWolf, Albert L. Pearson, 
H. D. James, C. A. Graves, J. H. Gardiner, and H. D. Jackson. 

General discussion of the relative advantages and disadvantages of 
central station and private plant energy supply, together with figures and 
experience from actual practice, Brief description of decentralized sys- 
tem of electrical energy production in which moderate size non-condens- 
ing turbo-electric stations supply both electricity and steam to consum- 
ers, the stations being inter-connected both by the electric and the steam 
distribution systems. 


ELECTRIC POWER IN THE CONSTRUCTION OF THE LOS ANGELES AQUEDUCT 
E. F. Scattergood Vol. xxix—1910, pp. 361-373 

Description of the power plant and electrical equipment for the con- 
struction of a very long (240 miles) aqueduct, including power plant; 
transmission line and description of generating machinery; power shovels, 
dredges and locomotives. Costs of power plant and equipment. 

No discussion. 


ELECTRIC DRIVE IN TEXTILE MILLS 
Alber Milmow Vol. xxix—1910, pp. 385-422 


Analytical discussion of electric drive of textile mills with energy pur- 
chased from water-power companies, comparing electric with steam op- 
eration as to first cost, cost of operation, and effect on production. The 
study includes a series of 50 recording tachometer records, showing the 
importance of close speed regulation and the effect of electric drive 
thereon. 

Discussion, pp. 423-427, by Messrs. Albert Milmow, Charles F. Scott, 
W. S. Lee, A. W. Henshaw, David B. Rushmore, and L. T. Robinson. 

General remarks and further information bearing on the effect of 
speed variations on production. 


MOTOR APPLICATION TO MACHINE TOOLS 
Charles Fair Vol. xxix—1910, pp. 621-647 
Profusely illustrated discussion of the general principles underlying 


the application of motors to machine tools, with special reference to the 
choice and installation of apparatus for various kinds of machines. 


No discussion. 
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HYDROELECTRIC POWER AS APPLIED TO IRRIGATION 
John Coffee Hays Vol.xxix—1910, pp. 731-753 

Description of a large ground water system of irrigation (Mount 
Whiting Power Company in California) operated with hydro-electric 
energy, covering the power equipment; forms of contracts and charges; 
load characteristics; power requirements for different classes of work, 
and effect of irrigation on land values. 

Discussion, pp. 754-764, by Messrs. L. B. Stillwell, E. W. Paul, J. C. 
Hays, F. V. Henshaw, H. Homberger, L. Jorgensen, Ralph W. Pope, 
Markham Cheever, A. J. Bowie, Jr., W. A. Doble, and F. G. Baum. 

General discussion of the relative advantages of construction having 
limited life and construction which is practically permanent, also general 
remarks on irrigation. 


21. TELEPHONY AND TELEGRAPHY 


A. GENERAL THEORY 


INDUCTIVE DISTURBANCES IN TELEPHONE LINES 
Louis Cohen Vol. xxvi—1907 pp. 1155-1167 
Mathematical development of general equations for calculating the ef- 
fects of electromagnetic induction, followed by equations for the special 
case of two parallel telephone circuits. 


No discussion. 


TELEGRAPH AND TELEPHONE SYSTEMS AS AFFECTED BY 
ALTERNATING-CURRENT LINES 


John B. Taylor Vol. xxviii—1909, pp. 1169-1215 

Theoretical and experimental investigation of electrostatic and electro- 
magnetic disturbances caused in various types of telephone and telegraph 
systems by different kinds of alternating-current transmission and distri- 
bution systems. 

Discussion, pp. 1216-1252, by Messrs. L. B. Stillwell, Charles F. Scott, 
A. W. Copely, W. S. Murray, Charles P. Steinmetz, L. C. Nicholson, J. C. 
Barclay, A. L. Cook, Frank F. Fowle, and A. S. Richey. 

Experience in operation of telephone and telegraph lines paralleling 
high-tension transmission lines and single-phase railways, and results 
obtained with neutralizing apparatus. 


B. TELEPHONE SYSTEMS 
ELECTRICITY IN THE SIGNAL CORPS 
Lieut. Col. Samuel Reber Vol. xix—1902, pp. 707-724 
Scope of the duties of the Army Signal Corps. Telegraph and tele- 
phone construction in the field and in fortresses. Detailed description of 
signal apparatus used in the army. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
_ gency Engineering for Harbor Defence.” 


THE TELEPHONE SWITCHBOARD 
Chas. F. Scott Vol. xxi—1903, pp. 1-2 


THE EVOLUTION OF THE TELEPHONE SWITCHBOARD. 
William D. Lockwood Vol. xxi, 1903, pp. 3-30 
Historical outline of the development of the standard relay switchboard, 
with description of the circuits and mode of operation at different stages 
of development from 1877 to date. 
Discussion, incorporated with that of paper by William J. Hammer on 
“An Automatic Telephone Operator.” 
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AN AUTOMATIC TELEPHONE OPERATOR 
William J. Hammer Vol. xxi—1903, pp. 31-54 
Description of Connolly & McTighe automatic telephone system, com- 
paring the apparatus and mode of operation with the manual system. 


Discussion (including that of paper by William D. Lockwood on “The 
Evolution of the Telephone Switchboard”), pp. 55-71 and 84-92, by 
Messrs. Charles F. Scott, William D. Lockwood, Samuel Sheldon, J. J. 
Carty, F. A. Pickernell, Bancroft Gherardi, E. F. Sherwood, G. C. Allen, 
F. E. Kinsman, S. P. Grace, Charles Bradley, P. M. Lincoln, L. J. Galla- 
gher, and L. Homiwel. . 

General remarks on manual telephone exchange operation-service 
quality tests in New York; functions of telephone system compared with 
those of electric light plant; instruction of telephone operators; wire 
plant operation. Advantages of common battery over magneto telephone 
system. Simplification of standard relay board. 


SOME FEATURES OF TELEPHONE TRAFFIC AND THEIR EFFECT ON SERVICE 
J. G. Wray Vol. xxi—1903, pp. 73-80 
Outline of the factors essential to good telephone service. Part played 
by the subscriber in determining quality of service, analysis of the traffic 
load curve in Chicago and other large cities. Efficiency of telephone 
plant. 


No discussion. 


CONCERNING THE TELEPHONE ENGINEER 
S. G. McMeen Vol. xxi—1903, pp. 81-83 


THE ARCOPHONE 
R. A. L. Snyder Vol. xxi—1903, pp. 93-95 


Brief description of the development and theory of the speaking arc, 
with experimental demonstration. 


No discussion. 


TELEPHONE ENGINEERING 

J. J. Carty Vol. xxv—1906, pp. 81-105 

Description of functions of telephone engineer. Character and scope 
of telephone engineering. General outline of methods of telephone plant 
development in large city. Relation of commercial policy to telephone 
engineering. 

Discussion, pp. 106-112, by Messrs. Thomas D,. Lockwood, S. S. 
Wheeler, Bancroft Gherardi, and C. P. Steinmetz. 


Some features of early telephone plant operation. Functions of traf- 
fic engineer. 
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UNDERGROUND TRANSMISSION AND DISTRIBUTION OF ELECTRICAL ENERGY 
Charles E. Phelps Vol. xxvi—1907, pp. 25-30 

Classification of cable faults, followed by seven-year record of the per- 
formance of various kinds of power, telephone and telegraph cables. 
Brief analytical discussion of the causes and remedies for these various 
faults. 

No discussion. 


THE TELEPHONE WIRE PLANT 
Sergius P. Grace Vol. xxvi—1907, pp. 569-595 


General remarks on method of laying out telephone wire plant so as 
to serve a growing community in the most efficient and economical man- 
ner. Details and sketch of cable terminals, wire fastenings, pole tops, 
etc: 

Discussion, pp. 596-603, by Messrs. John J. Carty, Hammond V. Hayes, 
G. M. Yorke, F. L. Gilman, and Kempster B. Miller. 

Extent of wire plant of New York Telephone Company. Stages of 
cable development that led up to lead covered paper insulated cable. 


A STUDY OF MULTI-OFFICE AUTOMATIC SWITCHBOARD TELEPHONE SYSTEMS 
W. Lee Campbell Vol. xxvii—1908, pp. 503-541 

Comparative study of the automatic and the manual telephone sys- 
tems, with respect to cost, flexibility, wire efficiency, maintenance, depre- 
ciation and business expansion. 

Discussion, pp. 542-551, by Messrs. A. B. Smith, John Wicks, E. A. 
Mellinger, Morgan Brooks, L. E. Hurtz, Samuel G. McMeen, and W. 
Lee Campbell. e 

General remarks on the multi-office system for both manual and auto- 
matic telephones. Data and experience from practice with automatic 
sub-stations without attendants. 


METHODS FOR LOCATING TRANSPOSITIONS OF WIRES AND SPLIT PAIRS IN 
TELEPHONE AND TELEGRAPH CIRCUITS 


Henry W. Fisher Vol. xxvii—1908, pp. 1721-1732 
Derivation of capacity formulas for locating faults due to transposi- 
tion of wires. Comparison of results of tests using these formulas with 
actual distances. 
No discussion. 


THE MODERN TELEPHONE CABLE 
Frank B. Jewett Vol. xxviii—1909, pp. 1079-1093 
Outline of essential requirements of telephone cables as to general 
construction, materials, and electrical and mechanical properties. 
No discussion. 
12 
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A MODERN AUTOMATIC TELEPHONE APPARATUS 
W. Lee Campbell Vol. xxix—1910 pp. 55-84 

Description of the construction and mode of operation of the Strow- 
ger automatic telephone system. 

Discussion, pp. 85-106, by Messrs. William Maver, Ralph W. Pope, 
E. A. Mellinger, E. L. Lehman, Charles A. LeQuesne, Jr. A. R. Sawyer, 
L. C. Tomlinson, H. A. Robbins, and W. Lee Campbell. 

General discussion of the operative characteristics of automatic tele- 
phony, including data on cost of maintenance and depreciation. 


THE AUTOMATIC TELEPHONE IN RELATION TO CITY SERVICE 

Arthur Bessey Smith Vol. xxix—1910 pp. 1357-1378 

Description of the general features of the San Francisco & Oakland 
automatic telephone system from the operating standpoint, with special 
reference to rapid-fire suburban toll service, with method of checking 
back; metered and pre-payment service, and inter-connection of two-wire 
and three-wire exchanges. 

Discussion, pp. 1379-1384, by Messrs. Frank F. Fowle, George D. Shep- 
ardson, L. M. Antoine, and A. B. Smith. 

General remarks on the advantages of the automatic telephone system. 


Cc. TELEGRAPH SYSTEMS 


A NEW PAGE PRINTING TELEGRAPH 
William B. Vansize Vol. xviii—1901, pp. 7-29 

Brief mention of men that have contributed to the development of 
printing telegraphy. Detailed description of the Murray page printer. 
Construction fully illustrated. 

Discussion, pp. 30-43, by Messrs. George T. Hanchett, William B. Van- 
size, Carl Hering, F. B. Herzog, F. V. Henshaw, A. C. Crehore, Hollon 
C. Spaulding, William Mawer, Jr. Donald Murray, and Francis W. 
Jones. 

Additional data on operation of the Murray printer. 


ELECTRICITY IN THE SIGNAL CORPS 
Lieut. Col. Samuel Reber Vol. xix—1902, pp. 707-724 
Scope of the duties of the Army Signal Corps. Telegraph and tele- 
phone construction in the field and in fortresses. Detailed description of 
signal apparatus used in the army. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


THE TELAUTOGRAPH 
James Dixon Vol. xxiii—1904, pp. 645-655 
Description of the development, construction, operation and applica- 
tion of the Gray writing telegraph. 
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Discussion, pp. 656-657, by Messrs. F. C. Bates, C. O. Mailloux, James 
Dixon, E. B. Fahnestock, A. C. Crehore, and Townsend Wolcott. 

Operation of telautograph—limiting distance, effect of line leakage and 
mechanical vibration. 


UNDERGROUND TRANSMISSION AND DISTRIBUTION OF ELECTRICAL ENERGY * 
Charles E. Phelps Vol. xxvi—1907 pp. 25-30 

Classification of cable faults, followed by seven-year record of the per- 
formance of various kinds of power, telephone and telegraph cables. 
Brief analytical discussion of the causes and remedies for these various 
faults. 

No discussion. 


THE ROWLAND TELEGRAPHIC SYSTEM 
Louis M. Potts Vol. xxvi—1907, pp. 507-538 

Description of the theory of operation, construction and practical ap- 
plication of the Rowland printing telegraph. 

Discussion, pp. 539-554, by Messrs. Ralph W. Pope, A. E. Kennelly, 
William Maver, Jr., Henry G. Stott, E. F. Northrup, Gano Dunn, and 
Sir William Preece. 

Early experiences in the telegraph field and reminiscences of Row- 
land, Edison and Faraday. 


AMERICAN TELEGRAPH ENGINEERING—NOTES ON HISTORY AND PRACTICE 
William Maver, Jr. and Donald McNicol Vol. xxix—1910, pp. 1303-1338 

Brief historical résumé of American telegraph practice, followed by 
short discussion of some of the most salient features of present day 
practice, such as: Sources of e. m. f.; printers; super-imposed systems; 
inductive disturbances; testing; aerial vs. underground lines. Suggested 
plan for housing in telegraph lines for protection from storms. 

Discussion, pp. 1339-1356, by Messrs. William Maver, Jr., Ralph W. 
Pope, John B. Taylor, Gano Dunn, William B. Hale, G. A. Cellar, Louis 
M. Potts, W. J. Camp, F. W. Jones, Donald McNicol, and Charles F. 
Scott. 

Remarks on telegraph practice in United States, Mexico and Europe. 
Opinions as to the requirements of the ideal telegraph system. 


D. WIRELESS SYSTEMS 


ANNUAL DINNER OF AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Guest of Honor, Guglielmo Marconi Vol. xix—1902, pp. 93-121 
Description of the present status of achievement with Marconi sys- 
tem. Evolution of the wireless from wire telegraph system explained 


with the help of diagrams. 
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WIRELESS TELEGRAPHY IN THE UNITED STATES NAVY 
Lieut. A. M. Beecher Vol. xix-1902, pp. 569-578 
Description of the general principles of wireless telegraph systems and 
account of what has actually been done in the navy. 
Discussion, incorporated with that of paper by Louis Bell on “Emer- 
gency Engineering for Harbor Defence.” 


THE AUDION 
Lee DeForrest Vol. xxv—1906, pp. 735-736 

Account of the inception and development of vacuum tube hot-elec- 
trode wave detector and theoretical discussion of the conduction of elec- 
tricity through heated vapors and gases, with much experimental data 
and frequent references to the work of others. 

Discussion, pp. 764-779, by Messrs. Michael I. Pupin, Percy H. Thomas, 
Lee DeForrest, Sewall Cabot, J. B. Taylor, Edward P. Thompson, Fred- 
erick K. Vreeland, C. D. Ehret, W. E. S. Temple, H. C. Snook, E. F. 
Northrup, James Haywood, and George Breed. 

Hittorf’s discovery of the effect on conduction through gases in va- 
cuum tube of heating the electrode. Nature of ions and corpuscles. 
Explanation of operation of audion by accoustical theory. Analogy be- 
tween audion and polariphone (electrolytic wave detector). Difference 
between Fleming rectifier and audion. 


WIRELESS TELEGRAPH RECEIVERS 
S. M. Kintner Vol. xxv—1906, pp. 781-787 
General remarks on wave detectors invented by Professor Fessenden 
—hot wire and liquid barretters. 
No discussion. 


WIRELESS TELEPHONY 

R. A. Fessenden Vol. xxvii—1908, pp. 553-629 

Brief history of the development of wireless signalling with numerous 
references to the original documents. Account of author’s invention of 
wireless telephony and subsequent work. Short description of the dif- 
ferent types of wireless telephone apparatus. Results of experiments on 
atmospheric absorption of waves, together with forecast of future of 
wireless telephony. Long account of how wireless telegraph has been 
hampered by governmental action. Numerous quotations. 

No discussion. 


22. MISCELLANEOUS TOPICS 


A. INSTITUTE AFFAIRS 


ANNUAL REPORTS 


Vol. xviii—1901, pp. 207-218 
Vol. xix—1902, pp. 487-497 
Vol. xxi—1903, pp. 479-486 

Vol. xxiii—1904, pp. 807-838 

Vol. xxiv—1908; pp. 1120-1151 
Vol. xxv—1906, pp. 927-943 
Vol. xxvi—1907, pp. 891-909 

Vol. xxvii—1908, pp. 1743-1761 

Vol. xxviii—1909, pp. 1503-1520 
Vol. xxix—1910, pp. 1730-1747 


PRESIDENTIAL ADDRESSES 


Charles P. Steinmetz Vol. xix—1902, pp. 1145-1150 
Description of the shortcomings in present methods of teaching engi- 
neering in colleges. Outline of an ideal course in electrical engineering. 
Discussion, incorporated with that of paper by E. B. Raymond on 
“Proposed Reform in Technical Training.” 


Charles F. Scott Vol. xxii—1903, pp. 3-15 
Brief discussion of the status of the Institute. The age and occupation 
of its members. An outline of plans for the development of the useful- 
ness of the Institute, and definite proposal for carrying out this work of 
development. 
No discussion. 


Bion J. Arnold Vol. xxiii—1904, pp. 615-623 

Brief sketch of electric railway development since 1893. Present pros- 
pects of electric locomotives supplanting steam locomotives. Dividing 
line between steam and electric trunk line operation. 


Discussion, pp. 624-644, by Messrs. Charles P. Steinmetz, Gray, 
John Perry, B. G. Lamme, C. V. Drysdale, B. J. Arnold, F. J. Sprague, 
and Elihu Thomson. 

The requirements of different classes of railway service—city, suburban, 
and interurban passenger and freight trunk line, and mountain service. 
Speed torque characteristics of various types of railway motors, single- 
phase, polyphase and direct-current, and discussion of their proper spheres 
of application. Development and application of single-phase compensated 
series motor. Methods of control. Invention of the repulsion motor. 
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PRESIDENTIAL ADDRESSES—( Continued) 


John W. Lieb, Jr. Vol. xxiv—1905, pp. 283-286 
General review of the practices of the National Engineering Societies 
of the United States and Europe, with special reference to requirements 
for membership, expenses and disbursements per member, administration, 
standing committees, local branch organizations, etc. 
No discussion. 


Schuyler Skatts Wheeler Vol. xxv—1906, pp. 241-266 

General outline of moral duties of electrical engineers. Abstract of 
codes of ethics in various professions—ministry, law, medicine, architec- 
ture and engineering. 

Discussion, pp. 266-268, by Messrs. C. P. Steinmetz, Dugald C. Jackson, 
S. S. Wheeler, and C. F. Scott. 

Motion made and passed to nominate committee to consider drafting 
of code of ethics. 


Samuel Sheldon Vol. xxvi—1907, pp. 937-968 
Conception of electrons and brief exposition of their properties. Appli- 
cation of electronic theory to the explanation of the fundamental prin- 
ciples of electrophysics—conduction of electricity in gases, vapors and 
solids; contact, thermal and electromagnetic generation of e.m.f., dielec- 
tric phenomena; radiation and luminescence. 
No discussion. 


Henry Gordon Stott Vol. xxvii—1908, pp. 459-464 
Definition of engineering. The part that the engineer should play in 
public life. 
No discussion. 


Louis A. Ferguson Vol. xxviii—1909, pp. 355-361 
Fnancial, technical and industrial advantages of centralization of elec- 

trical energy production. 
No discussion. 


Lewis B. Stillwell Vol. xxix—1910, pp. 1037-1052 
Discussion and criticism of Government's water power conservation 
policy, with suggested plan of water power control. 
No discussion. 


MISCELLANEOUS AFFAIRS 


REPORT OF THE COMMITTEE ON STANDARDIZATION 
Vol. xix—1902, pp. 1075-1091 


Discussion, p. 1092, by Messrs. Chas. P. Steinmetz, F. A. C. Perrine and 
William Stanley. 


A. INSTITUTE AFFAIRS 183 


PROPOSED DEVELOPMENT OF THE INSTITUTE 
Chas. F. Scott Vol. xx—1902, pp. 1-14 


Outline of the functions of the Institute and brief description of the 
plans for future development. 
No discussion. 
LIBRARY DINNER OF THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Vol. xxi—1903, pp. 97-108 
Speeches by Messrs. Chas. F. Scott, T. C. Martin, S. S. Wheeler, 
Andrew Carnegie, J. S. Billings, R. R. Bowker, Theodore L. DeVinne, 
and Jas. C. Bayles. 
ENGINEERING SOCIETIES’ BUILDINGS 
Vol. xxi—1903, pp. 479-496 
Annual report of Board of Directors and resolutions in regard to 
Engineering Societies’ Building. 


INSTITUTE BRANCH MEETINGS. THEIR ORGANIZATION, DEVELOPMENT 


: a AND INFLUENCE 
Calvin W. Rice Vol. xxii—1903, pp. 63-66 


Discussion, pp. 67-70, by’ Messrs. Charles F. Scott, Harris J. Ryan, 
W. E. Goldsborough, Peter Junkersfeld, and Ralph W. Pope. 
General remarks on the work of the branches. 


DISCUSSION ON ‘‘ LOCAL ORGANIZATION’? AT MILWAUKEE, WISCONSIN 
Vol. xxv—1906, pp. 649-659 
By S. S. Wheeler, C. P. Steinmetz, C. F. Scott, Geo. O. Squier, Kemp- 
ster B. Miller, and Samuel Sheldon. 
Discussion on local organizations. Experiences with branches and 
opinions as to the desired policy of the Institute with regard to local 
organizations. 


THE WORK OF THE INSTITUTE 
Samuel Sheldon Vol. xxv—1906, pp. 661-669 


Outline and scope of work of the Institute, its officers and its com- 
mittees. 
No discussion. 


PROPOSED CODE OF ETHICS ; 
Vol. xxvi—1907, pp. 1421-1425 


Discussion, pp. 1426-1428, by Messrs. Schuyler S. Wheeler, William 
McClellan, Henry G. Stott, and H. W. Buck. 
Criticism of some of the proposed rules. Motion carried to refer Code 


of Ethics to Board of Directors. 


B. CONSERVATION OF NATURAL RESOURCES 


THE PRESERVATION OF THE SOUTHERN APPALACHIAN STREAMS. 
A FOREST PROBLEM 
Charles Edward Waddell Vol. xxiv—1905, pp. 889-892 


Brief characterization of the water shed. Extent of erosion due to 
floods. Action of forests in stream preservation. 
No discussion. 
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CONSERVATION OF POWER RESOURCES 
H. St. Clair Putnam Vol. xxvii—1908, pp. 377-396 
Statistical study of the natural sources of energy in the United States 
and their utilization, showing their extent, value and method of use. 
No discussion. 


WATER POWER DEVELOPMENT IN THE NATIONAL FORESTS.~ A SUGGESTED 
GOVERNMENT POLICY 
Frank G. Baum Vol. xxvii—1908, pp. 475-484 

A plan for controlling the development of water power and a method 
of fixing and utilizing the conservation charges. 

Discussion, pp. 405-502, by Messrs. J. H. Finney, E. R. Taylor, T. P. 
Wells, A. H. Babcock, H. G. Stott, C. P. Steinmetz, William McClellan, 
C H. Porter, and J. A. Britton. 

Criticisms of Mr. Baum’s plan. Outline of the Forest Service policy 
and general discussion of the problem of conservation of water power as 
a national asset. 


ELECTRICITY AND THE CONSERVATION OF ENERGY 
Lewis B. Stillwell Vol. xxviii—1909, pp. 163-178 


Analytical discussion of the problem of conserving natural resources, 
with special reference to the part played by water power companies and 
central electric stations. Statistics. 

Discussion, pp. 179-187, by Mr. John Coffee Hays. 

Water power rights and conservation of natural resources in California. 
Suggested control of Government water power grants. 


CONSERVATION OF WATER POWERS 
Lewis B. Stillwell Vol. xxix—1910, pp. 1037-1052 
Discussion and criticism of Government’s water power conservation 
policy, with suggested plan of water power control. 
No discussion. 


C. GENERAL SUBJECTS 


IMPORTANT EUROPEAN ELECTRICAL AND ENGINEERING DEVELOPMENTS AT THE 
CLOSE OF THE NINETEENTH CENTURY 
Vol. xviii—1901, pp. 47-122 

General description of Poulsen’s Telephonograph; Engen-Langen sus- 
pended monorail railway; Nernst lamps, Osmium lamps; gas engines for 
blast furnace gas and producer gas; sulphur dioxide or binary engine; 
trackless trolley bus; electric plough; experimental three-phase railways 
at Alte-Ofen and at Grosse Lichterfelde; Jungfrau railway. 

No discussion. 
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COLLOIDS 
W.R. Whitney Vol. xix—1902, pp. 343-352 

Comparison of the characteristics of colloidal and ordinary solutions. 
Discussion of the theory of colloidal precipitation and other properties 
of colloids. 

Discussion (including that of paper by Samuel Sheldon on “The Electro- 
Chemical Industries ;” paper by Chas. B. Jacobs on “The Electric Furnace 
in Industrial Chemistry ;” paper by Carl Hering on “The Electrolytic 
Conduction without Electrodes;” paper by Carl Hering on “Liquid Poten- 
tiometer; Determining Electrolytic Resistances with Direct-Current 
Instruments ;” paper by Carl Hering on “Point of Cutoff in a Battery 
Discharge;” and paper by N. S. Keith on “Electrolytic Recovery of 
Copper from Low-Grade Ores’), pp. 351-372, by Messrs. C. P. Steinmetz, 
Maurice LeBlanc, Chas. S. Bradley, C. A. Doremus, N. S. Keith, W. R. 
Whitney, Edward P. Thompson, C. J. Reed, Carl Hering, Samuel Sheldon, 
Chas. B. Jacobs, and C. F. Burgess. 

General discussion of the theory of colloids from both electrical and 
mechanical viewpoints. Application of the theory of evolution to develop- 
ment of an electro-chemical process. 


THE ENGINEER OF THE TWENTIETH CENTURY 
Chas, F. Scott Vol. xx—1902, pp. 301-306 
Response to a toast at the 25th anniversary banquet of the Engineers’ 
Club of Philadelphia. 


RADIOACTIVE SUBSTANCES 
Vol. xxi—1903, pp. 327-327 


Introduction by President Chas. F. Scott. 


RADIUM AND OTHER RADIOACTIVE SUBSTANCES WITH A CONSIDERATION OF PHOS- 
PHORESCENT AND FLUORESCENT SUBSTANCES. THE PROPERTIES AND APPLI- 
CATION OF SELENIUM AND THE TREATMENT OF DISEASE BY 
THE ULTRAVIOLET LIGHT 
William J. Hammer Vol. xxi—1903, pp. 331-402 

General discourse on luminous and chemical radiations and some prac- 
tical applications of these forms of energy. Historical notes on the 
development of the various branches of these sciences and short descrip- 
tion of much of the original work. 

No discussion. 


THE ART OF INVENTING 
Edwin J. Prindle Vol. xxv—1906, pp. 519-541 


Inventing as a profession; classification of inventions; examples of 
mode of procedure in evolving certain inventions. 

Discussion, pp. 842-547, by Messrs. C. P. Steinmetz, S. S. Wheeler, and 
Edwin J. Prindle. 
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DEFLOCCULATED GRAPHITE 
Edward G. Acheson Vol. xxvi—1907, pp. 1363-1366 
Brief description of the development of a process of producing defloc- 
culated graphite which will remain suspended in water or oil indefinitely. 
No discussion. 


THE ENGINEER’S ACTIVITY IN PUBLIC AFFAIRS PUBLIC UTILITY COMMISSION 
AND FRANCHISE VALUATIONS 

Henry Floy Vol. xxvii—1908, pp. 335-353 

General discussion of the importance of the engineer in commercial 
affairs with a brief review of his limitations. Constitution of Public 
Service Commissions and the scope of their work. Discussion of fran- 
chise valuation advocating special systems suggested by the author. 

Discussion, pp. 354-372, by Messrs. George S. Coleman, Chas. F. 
Lacombe, H. M. Brinckerhoff, Louis A. Ferguson, Henry L. Doherty, 
W. W. Freeman, and Henry Floy. 

General remarks on Public Service Commissions—franchise valuation 
“fair return” on investment. 


THE EVOLUTION OF ENGINEERING 
PRESIDENT’S ADDRESS 
Henry Gordon Stott Vol. xxvii—1908, pp. 459-464 
Definition of engineering. The part that the engineer should play in 
public life. 
No discussion. 


ELECTRICITY AS VIEWED BY THE INSURANCE ENGINEER ; SHOULD THE A. I. E. E. 
INTEREST ITSELF IN FIRE PROTECTION 


C. M. Goddard Vol. xxvii—1908, pp. 467-472 
Statistics of the fire loss in the United States. Outline of the work of 
the fire protection engineer, bringing out the need of the co-operation of 
the Institute with the National Fire Protection Association. 
Discussion, p. 473, by Mr. Chas. P. Steinmetz. 


THE PATENT SYSTEM AND ITS RELATION TO INDUSTRIAL DEVELOPMENT 

Frederick P. Fish Vol. xxviii—1909, pp. 315-339 

Historical résumé of the development of the patent system. General 
discussion of the United States Patent Law, together with classification 
of inventors and inventions. Methods of compensating inventors. 

Discussion, pp. 340-353, by Messrs. Francis B. Crocker, Albert G. Davis, 
Arthur Von Briesen, Thomas B. Kerr, Livingston Gifford, E. W. Rice, Vee 
and Charles P. Steinmetz. 

General discussion of the United States patent situation from various 
standpoints. - 
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Army, (continued) 
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Battery, storage, Edison, (continued) 
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Belirend heat test of alternators:.........é:.2..decc can. XXV 
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Boilers, (continued ) é 
grate surface to heating surface, large installa- 
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Brakes, (continued) 
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Brushes, (continued) 
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transmission line, record of service 
interruption .........XXVII 
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personnel .......... eee eeee ewe ees XXIV 
GTACUES Weegee sate verre ac XXIV 
publications, list ......-.s:.++eeees XXIV 
Gc er Ate Sa IAG RA CEG. ae XXIV 
tests, classification ........--+...+> XXIV 
transformer iron loss testing appa- 
FALUS  eaanis nea cule ace whe wie ole XXVIII 
Weights and Measures section, 
HE CRe etter an ste sesneiers. ciate arenes XXIV 
Burgdorf-Thun three-phase railway, acceleratione«.ss sa. XVIII 
description | camcc.. oe ele 
MESES PR w ae. iw ses Sans XIX 
Burnett luminometer, description .........eeee eee cece eee <x 
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Bushings, (continued) 
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electrolysis, asphaltum as protection............. XXVII (08) 1533 
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Cables, (continued ) 
high-tension, burnouts per mile, Interborough 
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Garlyssystemouii iWen ou, «ater deine XXVII 
experience, 9,000-volt ............- XxII 

TT OOO2V Olt: Wn a oiaeimina tens sait XXII 

E2O00-VOlt) quis stesso bet XXII 

23, QO0FV OM oe tele rate XXVII 

in England, 20,000-volt. . xxv 

faults, automatic indicator......... XXII 

heat generated, calculation......... XXV 
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Cables, insulation (continued) 
methods of distributing potential 
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Cables, single-conductor, constants, effect of (continued ) 


iron armor.XXvI (07) 

ungrounded 
sheath ..xxvr (07) 

copper-armored, currents in 

sheath and 
armor ....XXVIII (09) 
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sheath and 
armor ....XXVIII (09) 
impedance...XXVIII (09) 

resistance 
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resistance a.c. ..XXVIII (09) 
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hati distance, tormulapemrtete ac. << eters XXVII (08) 
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Cables, telephone, (continued) 


insulation resistance, actual.......... XXVIII 
maintenance, effect of common battery 
WO Siti Omen yeep on minicon ts ) eae Sa RES A. xox 
mutual vecapacitymactialls..e.edee. ices X XVIII 
paper, effect of drying upon electrical 
PLOPETUES Me seth Mee XXVUI 
disadvantages metmrmite es. ales XXVI 
overhead, critical wave length, calcu- 
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TF CCULECMIENIt tm rere ok oo cin eae XXVIII 
sheathing, requirements ............. XXVIII 
specifications for subscribers lines in 
multi-ofice systems .............. XXVII 
split pairs, location, formulas......... X XVII 
terminal, standard construction........ XXVI 
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troubles record, Chicago Edison Co. ............ X XVII 
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underground, Army specifications’ ..:.:%....0..... XIX 
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high-tension, Chicago Edison Co...xxvir 
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WEES Meet tee eas XXVII 
Splicing ene. cers ve X XVII 
solid system, advantages.......... X XVII 
static disturbance due to charging. .xIx 
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Calculograph, invention and evolution.................+.. XXV 
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switching arrangement 
plane eee es XXVI 
southern, estimated water power............. XXVII 
Calorimeter, low-pressure, separating-throttling, design. .xx1x 
Camphor, electric reduction process.......++++eseeeeeeeeee Selipse 


Canal boats (see Boats). 
haulage, cost with mules, steam propellors, and 
GlECERICN MOLOLSE saiclee st tialaseech lees X XVII 
efficiency electric tractors .............4. XXVIL 
mining locomotives ........... XXVII 
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Canal haulage, (continued) 4 : 
energy consumption with different types 


of towing émachines® .. mays aces = xxvir (08) 309 
limitations to length of tow............. xxvit (08) 204 
losses with different types of electric tow- 
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Power sTequirements A: ya. «4 poets sees xxviI (08) 285 
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waithisamules* teens cape teste rma taavcran Xxvil (08) 204 
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Candle-power (see Luminous intensity). 
mean horizontal, measurement with the 
Matthews photometer ......... xx (02) 65 
spherical, determination ........... xx (02) 60 
CQuaHOnL Sepies.c ces cae wae O02) ON 
measurement with the 
Matthews photometer...xx (02) 68 
spherical reduction factor, measurement 

with Matthews photometer............. xx (02) 960 
vertical distribution, measurement with 

Matthews) photometer @s.¢<24- 0 elie se xXx (02) 00.07 

Capacity, current-carrying (see Current). 
electric, concentric cylinders, formula...xxvmI (09) 211, 252 
cylinder and plate formula........... XXVIII (09) 770 
image conductor, explanation........ XXvIII (09) 1230 


parallel conductors, formula....xxm (04) III; XXVIII 
(09) 1205, 1246 


derivation. .xxvi (07) 

plate condenser, formula ....,........ XXVI (07) 
single-conductor cables, formula....... XXVI (07) 
transmission line, calculation......... XXIII (04) 
FOrmulawwenny .) sae Xx (04) 
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representation <..sXxXVIt 
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energy consumption, effect of air brakes............ <x 


motor, direct-current weight compared with three- 
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three-phase weight compared with d.c..... XXIV (05) 
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four-motor vs. two-motor equipments...xx1v (05) 76, 
operating cost per seat mile... S........008 XXIV (05) 
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subway weights, seated and standing loads........ XXIII (04) 
suspended monorail, dimensions .................. XVIII (OT) 
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Cars, (continued) 
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7, tests...XXIX (10) 
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filaments (see Filaments). 
lamps (see Lamps). 
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effect of locomotive blast on steel 
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WO Gem parratysare oieke s esrsvensie ee XXIX (IO) 
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insulators (see Insulators). 
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lightning protection (also see 
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SPACIN ON ACUTYIES oie erterse stereo XXIX (IO) 
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Catenary, construction, (continued) 


steel trolley, copper messenger....XXIX (10) 1020 


tension in copper... aes XxXIx (10) 987, 1019 
equalization (,.—+1-eh XXIX (10) 990, 9092 
phono-electric wire ...... XXIx (10) 
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Cathode tube, high-tension, construction................- xxl (03) 546 
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wave tracer (see Wave meter). 
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Reynolds Weaeeee XXII (03) 522 
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Central station (see Power plants). 
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COS OL MCISEYIDU LON me aman taerse ayes. oe XE (TO) eras 
energy production compared with _ 
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design, ratio first cost to operation cost...xxIV (05) 45 
Use /OL<cementermimey Gena. « > strand RXIviE(O5)eesS 
disadvantages of largeusizey...........0.08 XXI (03) 414 
distribution system (see Distribution). 
CHOIGEIARE sees v's tare ieee XxI (03) 408 
diversity factor, analytical study.......... XXIX (10) 375 
Edison, dateror. restive ei Xx (O33 
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Central station (continued) , 
investment, effect of diversity-factor..... Dade 
lay OUtARDTINGip Lestat em cnt. nulets XVIII 
LOCAtLOM Petar iectte Mele alate sc lass Fe XXIV 
meter cost, effect of diversity factor...... ox 
operation with load dispatcher............. XXI 
parallel vs. independent operation of units. .xxI 
plant, distribution of investment........... Rodi 

feed erelOssess c-means soon eeenasteaers XXVI 
AAI SHRLOSSESias. Boeimee ieee ahaa XXVI 
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reliability, methods of maintaining. .xx1x 
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records, importance of keeping........... SORES 
reliability, method of maintaining.......... Odi 
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service interruptions, classification........ XXII 
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System Berlin, | Getmany yyy) 0 eters re XVIII 
lossy disthibution™ <1. se. elesete eer. XXVI 
Milan, eltalyaetrrntetie tee coe XVIII 
ELaNsSiMissione LOSSES see ras ee ete clscaiers XXVI 


wiring (see Wiring). 
Centrifugal pumps (see Pumps). 
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Charlotte Electric Ry. Co. gas engine plant, description. .xx1x 

@hattahoochees river, Tun-Off .2e. jects ee ot oe eset eisinpaie XXIV 

Chicago Edison Co. distribution system, operation......... LO! 


Fisk Street Station, wiring diagram. . XXIII 
Harrison Street Station, wiring 


GAGA: coh goacksddoGdnoobuoU bs XXIII 
map of distribution system.......... XVIII 
substation. commections j.-........+-+-- xox 
transmission system, layout........... XT 
local A. I. E. E. organization, beginning........... XXV 
river, effect of reversing upon Niagara Falls..... XXIV 
telephone service, quality tests.......+-+++e+eeee XXIX 
Choke coils (see Coils). 

Churches, lighting, general remarks........-.-+++eeeeeees XXV 
ilumination intensity ............-.. XXV 
SPECHIGAtIONS) eles sees seein itelsten XXV 
Circuits, a.c., calculation, clock diagram..........++++.++- XXI 
necessity of choosing signs..... XXI 
topographical vs. vector method. .xx1 
vector vs. topographical method. .xx1 
capacity susceptance factors, table......... XXVII 
complex, free oscillations, equation........ X XVII 
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distribution, disturbances of telephone and 
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Circuits, a.c., (continued) 


e.m.f. rise due to interruption of given 


current, -fornitla=.$. sass. = XXVI 

destructive, source’... . meee XVIII 

general equations at transition points...... X XVII 
inductive disturbance, calculation......... XXVIII 
multiple, admittance formula.............. X XVII 
feactancey factor ae. eeieee ees XXVIL 


phase unbalance (see Phase unbalance). 
polyphase, balancing effect of induction 


Motor ac Ae ea ered ee ha) ek VIELE 
energy measurement ........... XVIII 

unbalanced, effect on open 
delta) Xo. generated. Sikmos XXVIII 

unbalanced, effect on ‘T-con- 
nected transformers ....... XXVIII 

unbalanced, effect on two-phase 

three - wire transformer 
break ots ghack.a eae ee see XXVIII 
protection=froril Surgyestece ne eee ae eee XXVIII 
Tailway,, inductanceser es a eee notre eee XXVIII 
reactancelfactorsstablemese.)...1< okattaere ee XXVII 
reflection at transition point... ..c0..d0.... XXVII 
reiraction: atatransition point. seams aces eo: XXVII 

regulation, storage battery and split-pole 
converterjeeeee ee eae XXVIII 
storage battery, uses.......... X XVII 
resistancerractorss tablences unre saat Le XXVII 

resonant frequency, capacity and induct- 
ance. ImiSeries’ “705.8 to). a eee cee XXVI 
selective breaking system.......20........ X XVII 
Series, impedancestonmtlas- semen eee X XVII 
réactancemfactorann iva ce aun oe X XVII 
single-phase, loss equation................. XVIII 
three-phase, loss equation..............s0s. XVIII 
two-phase, loss equation................-- XVIII 
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composite telegraph-telephone ................. XXIX 
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electric equivalent of induction motor.......... X XVII 
tLANSLONMEL lo. ciete cores .X XVII 
general equation, Steinmetz, derivation. .xxvir 
Stability. dennition amen een ee XXVIII 
lighting: stability’ s; .wtaanie oasis Ween XXVIII 
telegraph, disturbances from a.c. lines........ XXVIII 

defects in neutralizing 
transformers ...... X XVII 
duplex "ee at eee Soh kes XXVIII 

inductive disturbances, Applegate 
neutralizing device ............2 XXIX 
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Circuits, telegraph, (continued ) 
inductive disturbances, Wilson neu- 


‘ tralizing device a santcior ann cee XXIX 
metallic circuits, classification....... XXVIII 
MECHOASMOLmINAP NING. se cntd. ee asaiee XXIX 
phantofilex, description <.........0..< XXIX 
SINS LEE Wit Claeroeties as neleciatttess XXVIII 
symbols, Atchison & Topeka......... eX: 

Baltimore &s Ohiovesee. -ee XXIX 
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LEShiMiPMlIStLiMaentS yee ween = xKIX 

typical’ 2 weetrreiies 6 Raye oye Pa evel ale XXVIII 
telegraph-telephone, composite ................. XXIX 
telephone, automatic trunking ..2475........... XXIX 


two-wire system intercon- 
nected with three-wire..xxIx 
cable, efficiency compared with open- 

WILE MISS Sones siento sate eee eee XXVIII 
disturbances from a.c. lines......... XXVIII 
insulating transformers, objections. . XXVIII 
open-wire efficiency compared with 


Cable Sack Beene asthe ue wee cis XXVIII 
parallel high tension, protection..... XXVIII 
paralleling power lines, design......... TOG! 


operation....XXIX 
protection from parallel high tension 


Lines At rote clas stone ee eae ite XXVIII 
telephone-telegraph, composite ..............045 ROD 
transmission, electrical properties................ xox 

Statiowdischarges lawiSasace. wcll XIX 
two-phase from single-phase generators.......... XIX 
unbalanced, commercial aspects.............+.. XXVIII 

regulating effect of induction and 
synchronous motors ......... XXVIII 
voltage unbalance (see Voltage). 

Circuit-breaker, mercury type, advantages............... XXII 
Niagara plant, description °.3..........- XVIII 
performance on grounded high-tension 

single-phase system ...............- X XVII 

reverse power, description............... XVIII 

iEStN USC Manas nee lctoiiae XVIII 

selective system, New Haven road...... XXVII 

shunted fuse type, description........... XVIII 
top vs. bottom-connected, in high-tension 

BELVICC ME oon ete co etieoes ae eseosvonees XXVI 

Claude’s power-factor meter, mode of operation.......... XVIII 

Clark cell (see Cell). , 

Clock diagram vs. polar co-ordinates...........+sseeeeeees Seer 

Clothes drying room, electric, heating capacity, deter- 
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Coal, consumption, (continued) 
steam locomotive suburban service, 
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Commutation, (continued) 
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Commutator, temperature (continued) 
variation at commutator 
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CLOUD es MClaSSUICAtiOn™ remem a. aoe XXIV (05) 
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COMMUULAt ON ee ee eee coe. XxXv (06) 
Lemperatunresediiationaerescenwe cum es ote XXIV (05) 
VaAniatiOnwateSUGiacel ma uate XXIV (05) 
velocity, relation to brush contact resistance.xxiv (05) 
CrmpatralOn accuracy | hiv.cee he tal) ieee ee XXIV (05) 
adjustment under various conditions........ XXIV (05) 
CUCU te IAS LALIT 1am eee ere a eee res XXIV (05) 
MESCrIPHONPRn een een aoe ne eee XXIV (05) 
Compass, use in locating, cable faults......e..2.). 0) 4. ne. XVIII (OI) 
Compencatouaycline drop sche see oe cee XXVII (08) 
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Conductivity, (continued) 
thermal, various materials (see Name of 
material). 
Conductors, aluminium, Niagara Falls Power Co. lines...xvilI (01) 521 
cables (see Cables). 
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liquid, production of current without elec- 

ENO CE Se fits cleievasn:> © o:vsaie) sieigle 'ovevoletaleleneteucteieteseisats xXIx (02) 312 
stranded, formulas for relations between 

GIMENS{TOHS es octevescie- cis sre eanslea tes seisl= e216 % XXIV (05) 400 
wires (see Wires). 

Conduits, clay, protection of cables.......++++.+++e+eeee XXIII (04) 477 
construction, Niagara Falls Power Co......... xvur (01) 496 
ducts, temperature testS .....-..sses-eeeeeeees XVIII (OI) 509 
system, manhole spacing .....+.s++seeeeeeeeee xvur (or) 830 

Connolly & McTighe, automatic telephone system......... XxXI' (03)! 3% 

Conservation charges based on production..........--++- xxvir (08) 488 

coal saved by use of Niagara water 
DOWEL Fics) n ao oleereivistetele ste o-<lvimcigirielsie ae xxvu (09) 165 
committee, resolution to appoint........... xxiv (05) 804 
energy output of Niagara Falls Power 
Cos plants teas sochureteiaet xxvill (09) 165 
part played by electricity........ XXVIII (09) 163 
Supply” Janene noes te aes eae aes XxviI (08) 377 
forest reserves, Object ...-.....ss.0.00. xxvilt (09) 180 
localavs. National DONCY estas en cnet xxvil (08) 494, 497 
relation to water power development..... XXVIII (09) 1362 
water-power GiscusSion ............0..s<- XXIX (10) 1037 
policy Forest Service...xxvir (08) 486, 490 
Contact e.m.f., electronic theory.........ccs.ssseceeeees xxvI (07) 956 
FATULES \arapteorae ates oieras eran areal erste sre Tes XIX (02) 343 
Control, benchboard, advantages .........seeeeeeeeeeeeees xIx (02) 806 
disadvantaresms ae ctien asain XIX (02) 775, 804 
e.m.f., adjustable reluctance method............ XIX (02) II3I 
ine CiSFUDUV CLOSES mare emt meter ae xxv (06) 387 
feeder induction regulator............. xxvir (08) 260 
induction regulator with Tirrill 
regulator control .......... xxvit (08) 266 
multi-tap transformer ......... xxvir (08) 258 
reactance method ........+...» xxvit (08) 257 
resistance method ..:.......... xxvir (08) 256 
Tirrill induction regulator com- 
ination caiewicceteececcie «sis xxvit (08) 266 
generator, Thomson automatic regu- 
Vator secs smite ee oretere mia etic iecere xxvir (08) 265 
energy, danger of concentration............... xvur (01) 418 
field strength, adjustable reluctance method...... XIx (02) II3I 
FTECUCNCY. -CISLUDLLVGATESLSm of rumtamieeire ics (ss eicials xxv (06) 387 
load; dispatcher  SyStem mrctrtnmeet cisusieiar sls Xxx (tO) 70s 
Cispatching systema. ceraiaaeattcre neice XXVIII (09) 1468 
mercury vapor converter current...........+..+. xxv (06) 624 
Mine hoists motors "accede. 455 che XXII (03) 558 
motor, adjustable reluctance method............. XIX (02) II3I 
automatic) ‘generale. cacunieness a. emaeet XXVUI (09) 913 
SYSteMBa ner cerheiebiare sere ie XxvulI (09) 913 
boost and retard system, performance..... xXx (02) 175 


Classification? | Srey suse ere erie eee Xk (Oe) rey) 


TOPICAL INDEX 


Control, motor, (continued) 


COUNULCTRC Ftp eS VSLEIT) meres ee eee eae XXVIII (09) 
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Control, (continued) 
motor (see Control, motor). 
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Converter, synchronous, (continued ) 
commutating poles, advantages 


and disadvantages .........XXIX (10) 1652 
commutating pole, use of 
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commutation (see Commutation). 
commutation, general discus- 
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Converter, synchronous, (continued) 


operation, effect of grounded 


Metitral Pee reac reseeeit terete Xx (04) 
overload capacity ....... «0. XxII (03) 2099; 
(05) 735 

parallel operation .............- XxIV (05) 
power-factor regulator ........ XXIII (04) 
PLOLECtION dae cewiae viel seals sree XXIV (05) 
SHOLE-CILCUIL is sesel <r XxXIx (10) 

reactance, internal value....... xxvit (08) 


reactive loads, function.........XXIV (05) 
reliability compared with motor 


XXIV 


generators....XXVI (07) 305, 320, 326, 328, 


: 333, 342, 344, 347 
requirements for interurban 


railway service ....... XIX (10) 1657, 
self-starting, advantages........xxvi (08) 
commutation char- 
ACELISLICS ee. aetels XxXIx (10) 
short-circuit current, effect of 
commutating poles.......... XXIx (10) 
six-phase vs. three-phase...xxvir (08) I9I, 
SPCEdae Choices qe acces lease alalele XxIV (05) 
standard, 25-cycle........XXIV (05) 
6o-cycle .......XXIV (05) 
split-pole, armature reaction....xxviI (08) 
commutation ....... xxvir (08) 
compared with other 
tYPCSH. cote ate xxvir (08) 
COSE Vodue cer ae nents xxvul (08) 
efficiency ............XXVII (08) 
MOOR ShaCGues ee aeate xxvir (08) 
performance, actual 
SEEVICE at ce caus xxvit (08) 
synchronous exciter, 
description ...... xxvirt (08) 
three-part, e.m.f. wave 
calculation, J. .a. xxvirt (08) 


three-part, e.m.f. wave 

oscillograms .....XXviI (08) 
three-part, theory....xxvm (08) 
theory, physical ex- 

Diandtiotiee, sos XXviI (08) 
two-part, e.m.f. wave 

calculation..xxvit (08) 980, 
two-part, e.m.f. wave 

FOTM Aoawed asks < XxviI (08) 
two-part, e.m.f. wave 


improvement ....xxvit (08) 

two-part, theory..... xxviI (08) 

WaVe LOLM sar. .tae +e xxvit (08) 

: estimated.xxvit (08) 

; WIG U ati ttgsters.eetiais' ss Xxvit (08) 
starting sa JCwrsidemes.: ten sock xxvit (08) 


advantages ...XXIV (05) 
disadvantages. .xxIv (05) 
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Converter, synchronous, starting (continued) 
d.c. side, advantages....xxIv (05) 1080 
disadvantages 
XXIV (05) 1080, 1107 
ease, compared with 
motor-generators ..XXvI (07) 310 
induction motor, advan- 


LAM ESM ane a ORE XxIV (05) 1081 
induction motor, dis- 
ACVaNLAGeS Gelseaye dele XXIV (05) I081 
methods....xXxXIV (05) 1079, II1I5; XXVII 
(08) 247 
LEStSaveatlye: ons casiedatee wir sie «--% XVIII (OT) 455 


three-phase vs. six-phase...xxXviI (08) I91, 246 
three-ring, energy transforma- 


CLONSMAnIAly SiS mmr cee er el: oder (@k)). 2s 
thAnStonmation eatlOmen asec a XVIII (OI) 610 
two-ring, energy transforma- 

TONS! ANalyclS me tem sre erates 5Ogi (OR) AE 
use in railway work............ XVIII (OI) 607 
vs. motor-generators, relative 

THETILS Meir ite circ Sse censee mens XXVI (07) 303 
vertical bearings, construction..xxvir (08) 183 

WS NObizOncalieereesce ce xxvit (08) 245 


voltage regulation, methods....xxvir (08) 186 
weight with induction regu- 


IE Rey nce ea rrctomt AcceIee eo xxv (08) 1053 
Cooking, electric, cost compared with gas............... XXvII (08) 1605 
power consumption, various apparatus.xxvit (08) 1603 
Sasee Cost compared ewitit elECtlic ee meses sts en xxvit (08) 1605 
Cooling alternators, ventilating spaces, dimensions....... XXIII (04) 271 
conductors by thermal conduction............... XXVI (07) 973 
Culver mDabemwWire 10) SATIG se. iia lel dice aire XXvI (07) 990 
forced ventilation, effect on current capacity of 
WIRES MEL ESES mater sir crnn trata ctiarels soeteg encase XXVIII (09) 378 
gas engines, jacket water required.............. XXII (03) 705 
system for lafee, tnits......-. 0a XXIX (10) 434 
water required..xxvit (08) 1128; XxIx (10) 433 
Gul, CLOAKIE RECA cageesens odoomoodcocnonasDnNG XXvI (07) 839 
transformers, forced-oil, advantages............ xxvI (07) 846 
amount water re- 
Quired’ ee. .tacedes xxviI (07) 836 
DeCew Falls instal- 
LATO mene sm cout XxXvI (07) 841 
GESCLipiOml sess XxvI (07) 835 
disadvantages: =... xxvi (07) 846 
first installation...... XxyI (07) 849 
Saving = econo erase. no.gin (yA) teK{6) 
forced-water, advantages......... xxvi (07) 845 
Gah, inmmeystoocl Ae atonosconcoued’ XXVI (07) 840 
WEN, MOMS Soocdscocpunp0r XxXvI (07) 840 
operation with leak in 
COU Mee mosoacre erst Xr LO) 725 


water required for gas engines. .xxiI (03) 795; XXVII (08) 1128; 
XXIX (I0) 433 
{EATISEOLINELS | weeiaaieny-liaterias's XxVI (07) 836 
Cooper-Hewitt lamp (see Lamp, mercury vapor). 
work done on mercury vapor lamp....... xxir (03) +73 
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Copper, cast, conductivity, electric...... aa itis side a we ewes XXII 
commercial, conductivity, electric.) taste XXII 
tensile strength ............+++...+-%XIL 
conductivity, electric, as measure of chemical 
DUTIEY, Ore avatars. sire patenese XXII 
at high temperatures..... XXIX 
effect of antimony........XXII 
ATSENiC) Maas eee XXII 
SUbOXIGE ye ese eee 


relation to tensile strength. x x11 


(03) 702 
(03) 703 
(03) 703 
(03) 695 
(10) 513 
(03) 696 
(03) 696 
(03) 696 


(03) 608 


heat, at high temperatures....XXIX (10) 513, 536 


ClastichlimitV of cables, seem stoste sie a sisatemseratiatecee XXIII (04) 513 
electrolytic refining, current density.............. XIX (02) 284 
energy reflected at different wave lengths....... XXIX (10) 1723 
expansion, temperature coefficient.............. XXIII (04) 514 
hand-drawn. elastic Miniter. «ae on eats a rete tie XXIx (10) 989 
expansion, temperature coefficient..xxIx (10) 989 
modults: Of LelAStiCiLy.ciee ese ees XxIx (10) 989 

temperature coefficient of expan- 
SIOTL goo ao sine ee eran hae XXIX (10) 9890 
tensilerstrengtivecssm eaeeeeee eect oe XXIxX (10) 989 
ceaVelant Yenig Wes CN nie hee Nolo ae ate te, Aehanee XXIV (05) 625 
micro-photographs of different grades........... XxII (03) 7oI 
THOCUMIS OL ElaSticiLy MOLE WiILe ern a cence eee XXIII (04) 514 
Ole; low-ecrade edefinitionmestns sera teats cee XIX (02) 34 
method of recovering... ......... REx (02) 334 
plant for recovering description...xIx (02) 334 
resistivity, electric, at high temperatures........ XXIR IO). 51s 
heat, at high temperatures....... XXIX (10) 513, 536 
SPECILiC Neat a sere Meera ee XXII (03) 283; xxIV (05) 625 
temperature coefficient, electric resistivity....... XL CLO) en 7 
EXPANSION eee nem eee XXIII (04) 514 
héate “‘resistivityece.. see TRUK GCLO) Me Sar 
tensile) streneth ofewiterwiacwe la eee eee eee XXIII (04) 514 


wire (see Wire). 
Copper-clad wire (see Wire). 


Cord-knotter, invention and evolution...............c000- XXV 
Core losses (see Iron losses). 
test, effect of wave form on accuracy......... XXV 
Cornell University, date of founding.................... XXVI 
Corona icriticalme. im... calculationseee seen ema en ee XXVI 
conditions that affect........... XXVIII 
discrepancy between Mershon 
test and Ryan formula..... X XVII 
effect of conductor diameter... .xxrx 
formiee...eee XXIII 
Suriace a). xin 
Girt Bien cre tat eee XXIX 
Light et se een wanes XXIII 
MOIStine = seep anes NOMS 
stranding conductor...xxvir 
Lemperatures sacs. ate XIX 
observed. .xx1II 
equationae 5 tne XXIII (04) 102; xxIx 
Wlershon) Lonmil| ae earn ee XXVII 
method of determina- 
TOME eerie he nate XXVII 
physical conception ............. X XVII 


(06) 530 
(06) 708 
(07) 1434 
(07) 1 

(09) 788 
(08) 899 
(10) 1173 
(04) 131 
(04) 143 
(10) 1174 
(04) 144 
(10) 1176 
(08) 920 
(10) 1166 
(04) 126 
(10) 1231 
(08) 890 
(08) 886 
(08) 906 
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Corona, critical e.m. f. (continued) 


Rivetuanoranttla anny teen mrasaie a cicrers XXVII 
variation with conductor diam- 

etetaphadet SKIL 

Space wrratcct XXVII 

vapor product...XxXvII 


intensity about conductor, measurement. .xxXIx 


: point determination, Steinmetz method..xxvi 
GN MSTA. CSIR ~ MRR S O ad AE hG SO ERSIIOE OCIEIC OC LOMB 

effect of conductor diameter on _ dielectric 

strength of surround- 
ALG e ALT uaccapslesiatciepere cee ss XXIX 
dengEhtwemmie ceitienecc XXVIII 
surface condition...... XXVIII 
Wav C-LOLIi Pe s}.temesie ie ache eietstord’s:<p30.9 XXVIII 
TOGMmanOnmexplailatione aa. ayes corr SoM LO) 
POM aes XXIII (04) 102; XxXvIII (09) 774; XxIx 
Ba VS ESR 5 hike ite aoa Sea E ea coe Ee hon Deano XXIII 
ONLY came, cts Spee pene, ae Se eee ae era XXVIII 
SHG CUCLECERIC Sure cries cuclohe ciosieteeentareieis tiers ne XK 

insulation thickness for various surface stresses, 
Fi) Ue EPSP Pe ey er cieiateacas oles aus iter te ays ava, ciers aeiere XXVI 
LawerOt SOUGmdteleCtTICS wrte.as noir nicer wis ee OBS 
MOCATIOM ROMs Cpillep LOMA VE a clerelele oo crsicter sr siclays feesa ene OHA 
lossuctiect- On scondiuctor diameteriijcei =. ssc XVIII 
xxvir (08) 868 
SPACING ee. -citecs fered = 36 X XVII 
FTEQ UENC Yee ci smid ave sus eanoiioxcoctcias ys. X XVII 
VADOTEDLOGUCE MER EEN ein kero fe XXVII 
ATLGA SUT CTI Geilo cyrdeuc ey custe tareyele avsrsisiors = he. oes XXVII 
StLAM CEG CONG UCEOLS namrae ies sre tele eiorsnies octal XVIII 
WAN GDL OLIMe CLECU uti rerheceisio artis cusucicielareccistals XVIII 
meedle point My POMeSISis -c -ilammienis cis je% aes oi s/2)° XXIX 
DHEHOMEeN A TVESU Sa vlOM Were ate elle icicle 7 XXVIII 
tests, critical point, determination..........-.... XXIII 
theory of stresses compared with actual........ XXIX 

voltmeter (see Voltmeter). 

PNGESCTIPt lO Memes sepa cess sisesciel eho lsr= a ieie viel XXVIII 
Corrosion, chemical, lead plates in salt solutions, tests...XXVI 
electrical, lead plates in salt solutions, tests...XXVI 
Corpuscles, effect on vacuum conduction............-+++- XXV 
: ‘MANDIRA dle wdbo de poo comnts 5 oo cto code XXV 
Corundum, electrolytic production ...........6..+++sseees Sa 
Cosine, diagram of change with sine..........+..-++-++- XVIII 
Cost, battery, StOrage ... 2... cee cece teen e sen eceetsteees HOR 
eTLe Wall Sema ee aL rice aed eccisersioe: wok: xx 
DoOlleteaiathtenance |iaimis sys cis vei cisels «ors e =ilyalnieieieelsle XXVI 
PCH OU osha otek na sealciacy Seale’ sere = XXVI 
brakes, maintenance ...........0-esee wees seen eeeeeee XX 
bushings, 44,000 VoltS ........0.eseee eee e sree eens XXV 
catenary construction with light bridges............ XXIX 
concrete work with electric shovel................- XXIX 
RES NGGIS THEO pon chic ACEO IEE not Ueno SObuoneadr XXII 
coal handling, automatic ......-...see cesses esse ees XXI 
GEKRGL ha Bnt ce DERESE oc cts > GdigeneOinet XXI 
coal-gas manufacture .......-. + ses e sree cence eens XXII 
condensers, barometric DAE Gai tote tetee fe naetyates ears asatousherete XXIV 


SEM areete ie sone t mRADO oP ANTE any huh, wy XXIV 


(08) 


(08) 
(08 ) 
(08 ) 
(10) 
(08 ) 
(10) 


(10) 
(09) 
(09) 
(09) 
1217, 
(10) 
(04) 
(09) 
(10) 


(07) 
(10) 
(10) 
(o1) 


(08) 
(08) 
(08) 
(08) 
(o1) 
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804 
892 
804 
1162 
913 
1181 


1215 
783 
778 
775 

1222 

I231 
145 
796 

1567 


173 
1587 
1179 

433 


865 
873 
861 
915 
436 
434 
1574 
769 
118 
1614 
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Cost, condensers, (continued) 


surface’ ..54)s fas0 Beet ee one ote xxIv (05) 46, 49 
converters, split-pole: samica.. sone een emereaemestaans XXVII (08) 1053 
synchronous saa: se ccaieeretias ete ore sisters c XXIV (05) 719 
compared with motor- 

generators ...... XXVI (07) 300, 313 
withwanc DOOStel ss. ce XXVII (08) 1053 
induction regulator..xxvir (08) 1053 
cooking, -electri€.cj,.cmceeem ee te ee eee oes XxviI (08) 1605 
PASI se a ee ere ee sc cisiticace xxvil (08) 1605 
distribution: dicteaee acacia cher aimetre sence o's cee XXIV (05) 534 
electricvéneroyeeninicccnesie: (se -  dcnes XXIX (10) 132 
three-phase: pasmacatic a settee sacle sie, caus XXIV (05) 534 
drive, electric stextilesmilisnnacn ante css sco ve a XxIx (10) 385 
mechanicalstextilestmismectce es oe cette. co XXIX (10) 386 
energy, “analysis! Gerace enters oetetee cia cin stare XXVIII (09) 1479 

electric, effect of load curve............. XXVIII (09) I 


load-factor....xxiz (03) 780; xxv (06) 
140; XXVIII (09) 1400, 1489 


CSHIIMALON MM mere tents Soke ccc lees XXLe (10)t 16 
Gas-enoinew plants... ¢cce- see ss XXVIII (09) 1484 
steam-turbine plants..xxviII (09) 1485 
hydroelectric plants .....°..-0.... XxvIII (09) 1486 
with steam 
standby..xxvur (09) 1381 
Anis Gelinas tae temo eee xxv (06) 38 
ING wanbinielatchiecier 2< scues cies XXX (10) §er23 
secondary, hydroelectric plant...... xxv (08) 188 
Sted DIANG rato cai eee cose ee xxv (06) 187 
steam-engine plants..xxvilI (09) 1481; xxIx (10) 
, II7 
exhaust-turbine 
Dlanitsm etree ee XxXviII (09) 1483 
steam-turbine plants ............. XXvuII (09) 1482 
fPANSMISSION ween tector ce cle oe Xx (04) 
variation with load-factor..........xxvi (07) 1762 
eligine seas SODeLATIONaACLUal marmite cement ac on tie te XXIX (10) 445 
standby service ............ XXIX (10) 683 
EXCiters wCalCtllationmmd- sacs sto cence ce cee Xxvir (08) 1454 
LucleineGermatny sen amare cee ee ee Oke ee Xxv (06) 51 
Gas manutacturessaecccasess eee eee ws ee XxiI (03) 782 
Plant -operatione ean ase mn Ccme: oee tee XXII (03) 788 
SLOPAL OM ity rae totais CROs meee eae XXL, (03) aea7T 
generator, a.c., armature and field copper......... XXVIII (09) 
TOD eerie ees XXVIII (09) 981 
COD Dei eet ata wemcc.s XxXvir (08) 14390 
LFOlen wee arte ys XXvir (08) 1441 
comparison, 25 and 60 cycles..... XXVIII (09) 975 
difterentisizesinvarcn.<-coeciee te. XXVIII (09) 986 
held scopperminen a. secutioncceete xxv (08) 1436 
high tension compared with me- 
diuimmtensionerw.. vases oe XXVI (07) 367, 369 
pole ‘materiepe rpg cose Sac mae 6% Xxvir (08) 1444 
singlesphasepmartuctatee ccccet en ee XXIII (04) 07 
three-phaseatme ame thao i ton XXIII (04) 97 
: yoke| materialeenacec cee cae Xxvir (08) 1443 
heatings electric, of large buildingis...0-.e). 2. 0s. xXxvir (08) 1 
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Cost, (continued) 


MOt-watetmNeateni COA his az oe hrc cite ara vee bas XXvII (08) 
. GLECHEIC MMe SOs ECO tine XXVII (08) 
inaccuracy of measuring instruments............. XXVIII (09) 
HDS a tO tes DIN] Smears erie tavere me aise tisre Gatos cis sie siadeobarane XXIII (04) 
IDS = 20 Bab. 5 chee Seino Sa Oe SEE Ine eS XXIII (04) 
locomotive, electric, operation and maintenance..... XXvI (07) 
on mountain grades..xxvr (07) 
StOanimen tte lamerrrtrateresi arcsec clones XXVI (07) 
maintenance, for passenger and 
ETele WbeSeLVvice en ae A ecoc.cele< XXvI (07) 
operation and maintenance..... XXVI (07) 
on mountain grades..xxvi (07) 
REPALL Sierra eae a eee ee XXVI (07) 58, ei 
and maintenance, actual..xxvr (07) 
Manhattan Elevated..... XXVI (07) 
passenger and freight 
SCLVICG meets aes XXVI (07) 
motor-generators compared with synchronous con- 
V GLEE Sim rac igure srt aterm XXVI (07) 300, 
Sy MCs ONOUS eens etary SRE eleio meen XXIV (05) 
pantagraph current collectors, maintenance........ XXVII (08) 
pole lines, wooden, in California, UGE ULallll rveoreneterstecele XXIx (10) 
I CMs op atey < erMRO lava neo vece oly oie XXI (03) 204; xXxIII (04) 168, 
Stee ligaetrerevatoavaiienei ts coasts sie s cstate seelewre XXIII (04) 531, 
WOO Cis. cece t.2amc-cevapteares xi (O38) 204s) XXTIT (OA) 
power plants, electric, in California, actual........ Seen CLO) 
Pas-Electric p Aeseuisieieaes dase wanes XX) 
and gas plant combined..xx1I (03) 
estimatedh cs esyaneeen cise. XXII (03) 
Operations narmrmccises XXII (03) 778, 
PAS-ECULINE, VE UTOPEs «aloe «cisies ojereistols «21 xxv (06) 
producer, estimated..... XXvII (08) 
Shand bye nacre cae none ea XXIx (10) 
hydroelectric, estimated ............ XXVIII (09) 
construction, actual....xxv (06) 
New England........xxvit (09) 
operation, actual....... xxv (06) 
proportional part of 
various equipment..xxvtII (09) 
repairs, electric ....... XVIII (OT) 
Pat WAY WE GYC vesicle) aarrstebelensyoye7s/ aval as XXIV (05) 
three-phase 4anecsees ea sears XXIV (05) 
steam, New England... ....-.6.. XXVIII (09) 
steam-electric, estimated ............ XXII (03) 
OPEhAllOMs ae ewarderatye ae XXII (03) 
steam-engine-exhaust-turbine opera- 
COTM ACETAL bes aisishes ascites ernie XXvVI (07) 
steam- turbine, estimated \.c.s narsninals XXVII (08) 
Ft. Wayne double- 
deck: station..c-... xxvir (08) 
Starnid Vee eer. XXIX (10) 
West Point double- 
deck station....... xxvir (08) 
UGE sata pode haute bo DOOO RD ODE SO Boe O ct. cop rae XIX (02) 
Pate POMdSMEINSta ll ati Ommeict: ek lott teiatearerelat ss b\c aisle XXIV (05) 
railways, electric, a.c., 25 and 15 cycles............ VECO) 
OGO=VOltw Set eleioo cays ive res XXvI (07) 
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Cost, railways, electric, a.c. (continued) 
equipment, induction motor 
with concatenated control.xvur (01) 625 
equipment, induction motor 
with rheostatic control...xviir (OI) 625 
single-phase equipment com- 
pared with d.c. equip- 


Ment Ot. see ee ee xxvir (08) 1164 
three-phase........ XXIV (05) 472, 508, 538 
installation ..... XXIV (05) 471 

operation, Val- : 
tillina line....xxIV (05) 501 

overhead main- 

tenance .......XXIV (05) 479 
power plant..... XXIV (05) 538 
CEN. ete emacs eaionhe XXIV (05) 472, 508, 538 
GO0=voltee Ie wai al oats XxvI (07) 390 
T2OO=VOLE ey ciaectc te eee XXvVI (07) 390 


compared, single-phase. .xxvi (07) 766, 776 
construction, 600-volt .....XXIX (10) 9 


1200-volt .....XXIX (10) 9 
equipment "2 0.wee secon sees XVIII (OI) 625 
repairs’ Seeeweens XxKvI (07) 00 
maintenance, 600-volt...... XXIX (10) II 
1200-volt...... XXEK C10) Peed 
operation, 600-volt ....... KKIM) (70) meer ed 
T200-VOlE Mae se EXEX? (10) ore 
power House Moe seaes es se XxIV (05) 538 
interurban..xx1II (04) 98; xxIv (05) 1067; XXvVI 
(07) 390 

narrow-gauge, esti- 
Matern ere ce ve sar XXIV (05) 1072 
OPeCTAtON wees oa caue XXVI (07) 390 
single-phase .........XxXIII (04) 98 
Operation waaac. tee cere ete ai XXvI (07) 46 
actial.<2sae. 2 scene XXVI (07) I4I 
suspended monorail, construction.xvmr (01) 58 
steam, electrification........... XXvI (07) 808, 1306, 1684 
ODETALION Bemis eos cc met ee erate xXxvI (07) 46 
LACK CONSUTUCHION. cleats ce eee ce XXVI (07) 1684 
SECOUCAT VM POWeL eminem ver tnt ere ss stances Sasa ae xxv (06) 188 
SUS Uae, 8 cpa Rca RRC RBC CUI ig rae DG enraeh h aes oee XXI (03) 302 
SlAShiNe Actual em acc cette sets clcics ws nlot alate iors XXIX (10) 388 
Supstatioma then dance ts sitar ietie sis om cassette, Metre can XVIII (OI) 647 
outdoor and indoor transformer....... XXVIII (09) 200 
Tallwayedirech-curhent acworth cass aonarce XXIV (05) 535 
Knree=phase nee ee eee ene XXIV (05) 535 
2 SYNCHTONOUSTCONVerten idee «ce eee ne XXIV (05) 1106 
Switches -STOUD! cain oars Clee oe coe tm re cee XXIII (04) 202 
CAL manslal COM Olah «a ces hs cutesy s se Ae XXVI (07) 870 

telephone, automatic, central, operation, maintenance 
and! LEPAirg sees le oe eee Xxvir (08) 518 
central office equipment, automatic...... XxviI (08) 508 


manual and 
: automatic ...xxvit (08) 511 
operation, maintenance and 
, repairs. haces xxvit (08) 518 
plant, analysis mace teers. cate XXVII (08) 504 
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Cost, telephone, plant, (continued) 
common-battery, automatic ....... XxXviI (08) 505 
BoE MONG OAK G5 opi XXVII (08) 505 
operation.xXXIx (10) QI 
trouble labor, manual and automatic 
Pe eee S / SUCIIS rie ines cretaittetece chalets ute: Waa. s ns wie XXvo (08) 527 
trait« lighting, sacetylene’ systemi:.s0. 9:0 ..s0.+. «se ac XXI (03) 208 
axle-driveiiv me acinus hss ae anes: XXI (03) 209 
Datteriesmmeetnn mt emer... oui wee oh XXI (03) 176 
CLECULICM SY SUCHIN Ue Wereth iesranitosncn a: XXI (03) 208 
OUNGYSLetIN yee ey mates Cases Xk 503) e208 
inte nwraSnsyStemoenen s ctintivenisk arcice XXI (03) 208 
transformers, polyphase vs. single-phase........... XXVI (07) 814 
transmission towers............... XXII (04) 531; XxvI (07) Io1 
Looting stan: seer oe ancien: XXVI (07) 1236 
line relation to length of span..xxvr (07) 1233 
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generator, a.c., armature, low-speed..... DO. 65 COxD) 47 
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Owens type, advantages............ XIX (02) I125 
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DeLaval steam turbine (see Turbine). 
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Depreciation, hydroelectric plantsee ee eee XXVIII (09) 1377, 1304, 
calculations. vnta0: XXVIII (09) 
power house equipment..... XXVIII (09) 
SUbStATIONS Ms Pe Ee aa ae. fo XXVIII (09) 
telephone plant, automatic system... .xXIx (10) 89, 93, 
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brush discharge, effect on insulation quality...xx1r (03) 
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temperature, effect on performance............ XIX 
LEStilIgWCHOKEICOllsiISeS see eel ee ce XXII 
e.m.f. application methods...........XXII 
Mmeasurenientfigeersc law odes XXII 
PRECAUTIONS Wate Mean. ner oes tite CR TE 
Spark gapdangeran uses salanietisaes XXII 
Discharges, disruptive, energy, estimation............... NK 
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Distribution, 500-volt three-wire, disadvantages.....--+-- xv (OI) 
500-volt vs. 250-volt, three-wire systems....XVUI (or) 
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three-wire, losses ......... xvilt (07) 
Ly pical layouts sme «ser XXIV (05) 
transformers (see Transformers). 
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two-phase four-wire, losses............ XVIII (OT) 
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arc light, constant-current mercury rectifier, 
performance characteristics ............. XXIV (05) 
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cable, high-tension, Buffalo, description...... XvlII (OI) 
general layout...xvut (or) 
natural frequencies, actual............ XXVIII (09) 
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of cable......xxvitt (09) 
relation to number 
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Distribution, railway, a.c. (continued) 


single-phase, efficiency at differ- 


ent load-factors .........-- XXVI 
single-phase, inductance .....- XXVIII 
single-phase, losses .....+++++++ XXIV 
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Distribution, railway, (continued) 
effect of locomotive blast on steel 
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Distribution, system, (continued) ; 
United Electric Light & Power Co., 
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SPE CHICMCOTSUMP LOLI myname te se + ears xxv (06) 51 
400 h.p., at different 

loads! PRON Beis xxV_(00)) 22 

load characteristics....xxv (06) 53 

Speed variation) actual 26:0. \.e sess. XXIX (10) 444 

Siahlene oekgx5. Gada. peedomucmaoomecson XxXIx (10) 681 

service, general specifications...... XXIX (10) 676 

OpPerattonMeGests coisa XXIX (10) 683 

thermal ciciencyame tes cases see ecces XxIx (10) 686 

ELT) 120) GRE ao So obem nope Bob DUD COUmreS oc XxIxX (10) 680 

valve gear, functionS...........-.+eeseeeee XXVI (07) 4 

parallel operation (see Parallel operation). 

ROA: TERUG, ne canoee sae Gece dude obab Doman ao JOD XXII (03) 475 
steam, angular deviation, measurement......... XVI (01) 777 
displacement permitted for 

parallel operation.......... xvi (01) 760 

anti-surging device for governor........ XVIII (01) 750 
compound condensing, steam consump- 

CLOT Erato sar eee hie eels aston XXI (03) 442 


load-steam curve, unequal 
Cistiibutiowme wearers © xxv (06) 15 
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Engines, steam, (continued) 


Corliss compound, steam consumption....XxI (03) 
horizontal, floor space.......... xxvil (08) 
verticals floopyspacesassm nes: eis xxvit (08) 
crank effort, causes of irregularity...... XVIII (OI) 
economical’ load ranges ose oul ole ees xxv (06) 
efficiency“... :.aeareubitnete aa ateaices ayaa XVIII (OI) 
POVEFNOLS, nT UNCHONS Mee. steiner aerate XXVI (07) 
horizontal irichionatests seta sent alee rate X10 (03) 
load-steam curve, 3,500 h.p. unit......... Xxv (06) 
operation, Costwaems esas eeee cee esse cece XXII (03) 
parallel operation (see Parallel operation). 
perfect, steam consumption, theoretical..xxv1 (07) 
plants (see Power plants). 
Spacey TEQUITEMENTS pean. seeks ssc ces «ede XXI (03) 
specific consumption, 3,500 h. p., at differ- 
; ent, loads. ssneke KY (OO) 
load characteristics..xxv (06) 
saving due to 
VACULITH eter acsiate xxv (06) 
stops; tautomatic ea. us acacis aes ances xxv (06) 
Sulzer, steam -consumption............... XXI (03) 
tandem compound, angular variation 
testis 'schntelentacrisetsr..< Se evislee cs celts XvulI (or) 
testing, vacuum, precision measurement..xxIx (10) 
weighing tanks, construction....xxIx (10) 
unbalanicedy forces. jameiccde ccm cere care XVIII (OI) 
Valvergear, ttnctions: 4. 5 c.a see semen XXvVI (07) 
with exhaust-turbine, 15,000-kw., plan and 
elevation’: = sertacseicie eae. sltelote aretha XXIX (10) 
with exhaust-turbine, effect of super- 
heat “on-reconGmyan. wee: clean steals XxXIx (10) 
with exhaust-turbine plant, operation 
cost, actual (enc cecanenciutoosiee anus x RVIN UO?) 
with exhaust-turbine, specific consump- 
haley cbr Liha ctonee hei nt Ath teg ion Pen Fe 7 Xxv (06) 
with exhaust-turbine, temperature-entropy 
iagramy Acdsee oes <'s ci@siclcte ns sreors XXVI (07) 
with exhaust-turbine, testing layout..... XXIX (10) 
eC one SaOas ee XXIx (10) 
StOPS*F"ALILOMALICY <q, cris ssss Aane etehe em arateheameatete roves Sachets XXV (06) 
Methods of sapplvin gen wer eeie oan Xxv (06) 
POSTING Baetiite cc thcenion bese 6% Xxv (06) 
Sulphure dioxide id eschipionawmeienmaeces see: Xvi (01) 
mode of operation........... XviII (or) 
: performance atestsicn 4. seek Xvi (or) 
Lesting LOWS Ps.s:..:5 sess ee ree erates oe sie XxII (03) 
turning moment of connecting rod, equation..... XVIII (OI) 
due to inertia of reciprocating 
Datta waka oc sce c XVII (O01) 
Steam etOrcen...<. oie: XVIII (Or) 
waste heat, performance tests.................06 XXI (03) 
Engineers, activity in public affairs...........0.0%++-.0+. xxvi1 (08) 
Aefinition s.<<.05 .d.0-40 scan a cee XXII (03) 
duties) im public life... esse nro ene Xxvir (08) 
electrical, education (see Education). 
importance: Vale ete XXIx (10) 
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Engineers, electrical, (continued) 
position in publicklités sys. aaa. se XXVIII (09) II07 
relation to industrial, commercial 
AnldRSOGialplit Ciaaceiinccia seins ease xx (02) 6 
importance, in commercial affairs....J./..... XXVII (08) 340 
limitations sobs average hen aeminisenminel eeiee « XXVII (08) 337 
MaMiPAactuLin ome CiUCatlOlien ay rektml salle felete ie cle cic XXII (03) 590 
MOT AUEG IES erect Ae cine Tay oiitce. clare siesta eet Xxv (06) 243 
HoOtablemages: | saehermins see eee Stl BH ohederies XXIX (10) 654 
GuialiGcations eto. SUCCESS ara wurnin celsierects cietorers XXII (03) 574 
telephone wm tunctions sence. eee ee tees xoai ((eg))) I 
relations to telephone organizations..xxv (06) 103 
(PENIS, HAEPSTOING) Bo goo andr cmon Gore Xxv (06) 109 
Engineering, definition.................. XXIV (05) 284; xxvir (08) 459 
electricals commercials aspect-=n.n mee ane sania XIX (02) I159 
typical courses of study.......... XXII (03) 605 
Bngilisht Games, Bae ahitne.ce teed chee tee XXII (03) 609 
ethicg PRG a ccene suklsaise dole setae aeeehes Xxv (06) 241 
HONOL Sees certs ction are Sees Boos xxv (06) 241 
societies, foreign, magnitude of member- 
Ship erway octiceee oe XXIV (05) 285 
membership __ classifica- 
CLONES yO eh bee a8 XXIV (05) 285 
national, magnitude of member- 
Ship gseedeeein faces s XXIV (05) 285 
membership _ classifica- 
, tions. sehen adios XXIV (05) 285 
Societies Building, resolutions............... XXI (03) 487 
SOCLELY, MHITStTM ae coated ek Cie RIM Ae dc XXIV (05) 283 
Specialization mCauses qoeseen Bieecriaes eh ee xxvir (08) 459 
Ero lishmmexatm plese Ole POOaeri ie aie ac bjere isl leiecerete tele XXII (03) re) 
Entries, high-tension)» construction 0.0. 0). .23 weescie ones xx (04) 578 
15,000) VOlts)s,-.s0bee eietes XXII (03) 315 
30,000 volts.......XXII (03) 316, 320 
40,000 volts.......XXII (03) 322, 326 
50,000 volts.......XXII (03) 323, 326 
lesion beter. aacetons..s Saeed eds XXII (03) 319 
general requirements: ..1<...0..000% KIL (OS) ees rd 
Missouri River Power Co.......... Xx (03) a g22 
protection from weather....... XXII (03) 3190, 327 
roof insulator, construction, 50,000- 
VOIP Re Pee ees eh. ceathoiets XXII (03) ses 
Snoqualmie Power Co............. odie VOR) es 
Epstein core loss tester vs. Lloyd apparatus............ xxvill (09) 468 
Equalization efficiency, definition ...........+0---eeeeeeee XXII (03) 253 
Equipotential surfaces, calculation............+.+s+eeees xxvulI (09) 771 
Equivalent needle-gap (see Needle-gap). 
Erie steering gear, canal boats.........-..see eee eee eeeee xxvit (08) 285 
chavegervenhe cro besGek DO bar oD ocaee. Aone xxvit (08) 288 
Ethics, code, committee nomination..........-.+s++e+eeeee xxv (06) 266 
proposed for electrical engineers........... XXVI (07) 1421 
OPAL CMILEC ERO M eae oe aig. si cic sia cich = leven sceteloyelannreie ete Miele 6 Xxv (06) 253 
epicineeting fo. a fue. He Ss uate tists oie alee ce ale xxv (06) 254 
(eT Se eis i sic dc eats oateldes Marmeetraed oo xxv (06) 248 
TEA CITC MME TOR «cre mcle este a siateaspeds seus det oe xxv (06) 249 
Exciter, a.c., design for 5 cycles...........s sees ence eens xxIv (05) 866 
low-frequency, e.m.f. characteristics........ xxIv (05) 871 
COSEMCALCITLATIONIN ee sit.e1 21m tueitin olen Sie ereldatseraiaerer ot otarei% xxvir (08) 1454 
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rating as per cent. of generator..........2..«00. xxv (09) 979 
synchronous, advantages in a.c. regulation...... xxviI (08) IO0I5 
for split-pole converter............ xxvir (08) 1012 
for split-pole converter, character- 
HSTICSM AGE Se eee ete. tet elae xxvit (09) 867 
for split-pole converter, theory....xxvmI (09) 854 
Factories, advantages in buying electric energy....... KKUXMCTO)) £20, 9132 
induction™motor, requirements..............0.. xxaK* Cro)), —147 
lighting (see Lighting). 
Faraday’s law of electromagnetic induction.............. xxvut (08) 1341 
Harm products; valuelin*Central States: vq... ....00 5. . 2 oe. XXIV (05) 1075 
barnsworthetralnmlientinomsyStetivece ss... 2 .++-% .oeeeeele we xxTe (03) @ero4 
Feed water heater, saving with exhaust steam............ XxIV (05) 46 
temperature variation, record at Philadelphia.xx1x (10) 348 
Heed epaaac f ALrOp) iGOMPENSatOmrs:.\c\aris cvai-votevers <feke hens, 6 amtoete xxvit (08) 272 
starting with synchronous motor and Tirrill 
PLCLULALOTY cassis spore ea oie oes ee cotecane ce a ete xxvit (08) 274 
control (see Control). 
lossesminucentralwstationm Plant. 4. acts cele a viciayesre xxvI (07) 678 
railway, 1,200 and 600-volt d.c., requirements....XXIX (10) 8 
equivalent copper of substation......... XNIX (10) 5 
return, design for reducing stray cur- 
rentsitosa: minimum, 62.9. Maeeas xxkvi (07) (247 
regulator, relative merits of different types......xxvi1 (08) 255 
Ferraris power-factor meter, mode of operation.......... XVIII (01) 299 
Fessenden hot-wire barretter, characteristics.............. xxv (06) 784 
liquid” barretters’ characteristicS......0 ss ees xxv (06) 785 
wireless telephone system, description........ XxviI (08) 603 
Hibermcondtirty Crelectrice Strenptlicws rss coe cece ete se tae tee xxv (06) 866 
insulation resistance, effect of moisture....xxv (06) 869 
Field coils (see Coils). 
elected, abouts erounded® WALES ce 4:, «atsiaarisies ais sia eres XxvI (07) 875 
CEANCUNSSIONMNHE Tea yee. see ites « XXIII (04) 660 
HONVEDS ED can tote deel dccaerde XxvI (07) 880 
equipotential surfaces, calculation........ xxvuI (09) 771 
DhySicalaconception eerie. +. eam init sys fe XxII (04) 106 
magnetic, about transmission line................. XxIlI (04) 660 
TOLAtING, wehabacteristics wee ert t etaaeeteieels «fs dee Xxvir (08) 1380 
Eield-poles salternators: #typicallytin . ceetcen iva. te Widnes cai XxuIT (04) 283 
construction, Niagara generator No. I........ XVIII (O01) 467 
face losses calculation, laminated shoes..... XXVIII (09) 1143 
Solidechoes™, Gann. XxvnI (09) 1139 
due to reluctance pulsation..... XXvlII (09) 1137 
observed, laminated shoes...... XXVIII (09) 1145 
Solidi shoes tyes. newn XXvn—I (09) I145 
thearvernccneawdesmce en Nes «oe XXVIII (09) 1133 
laminations, “thickiessrewuarna).ccveet eee « XXIII (04) 263 
shoes, eitect ‘of lamination... vice. oes. ek XXVIII (09) I153 
Field-rings, permeability measurement................... XVIII (01) 464 
Field-winding (see Winding). 
Filaments, carbon, color compensation of light........... XXIX (10) 1726 
energy distribution with wave length..xxrx (10) 1724 
PeSistan Can. cai sete Meta Nene iow ss xX (IO) Ros 
resistance-temperature characteristics..xx1v (05) 841 
temperature limith anne re eee xxv (06) 791 


TOPICAL INDEX 


241 

Filaments, (continued) 

crap aitiz edier esistancen. shel hisses: eave XXIX (10) 930 
resistance-temperature character- 
SASHES ices sy «cde no dines XXIV (05) 841, 845 
resistance-temperature character- 
istics, different firing tem- 
PELALUTES Harter dewic sper sine XXIV (05) 842 
; SPECLICUCOMSUMIPLIONY +. cise esate XXIV (05) 847 
incandescent, intrinsic brilliancy.............. XXvI (07) 628 
CNSHIINUIETI NE CLIATTT CLOT aterepe Nac Meas oes oo oe oan tu Rees XXv (06) 819 
energy distribution with wave length.xx1x (10) 1724 
PESIStATICS mien deineteeescase sick sass XXIX (10) 930 
SETCSSES anal VS1Gisty heated. ve cesta stoner oraiain hie Scie s XXIX (10) 947 
hantahum diameter cmcnertencesraite eis «cell cts « XxXv (06) 819 
effect of alternating current......... Xxv (06) 829 
KEsistanCegrarsssumey re Meera ents Te XXIX (10) 930 
tungsten, color composition of light.......... xxix ((10))91726 
COOlINe BCT VeSm amare nee eran XXIX (10) 946, 1720 
critical flicker frequency........... XXIX (10) 1728 
dianreter ge 2), «cee ae one ate eoe Xxv (06) 819 
diamond Giese ycteciewicisaieee CRA eae XXIX (10) I7II 
disintegration with use............. XXIX (10) 949 
energy distribution, wave length....xxIx (10) 1724 
Hust &blanaman »procesSeanwd.% <n sels XxXv (06) 817 
Kriz Elis aprocessar sonaae ach aes «eee Xxv (06) 817 
Len Ot Me eis .ciccc.c10. ci rince le eoreee ERT No ao.e (ilo) —Lojeut 
Manucacture, methods). esa.-6 cess XXIX (10) I7I0 
OVEFSHOOTING Benen yee ets XXIX (10) 941 
performance characteristics......... XXIX (10) 1714 
PESISTANIGEM spans pen suk ehiahentte:akeie’s, acdatols XXIX (10) 931 
Stressess alidly sis) aniseslsetn onc ean « XXIX (10) 947 
temperature acceleration ....;...... XXIx (10) 942 

ansenmli olit eERea ti CMLS qeam mystic iasinn(s scat siete cise a aes soleil XXI (03) 300 
TELESCOP CMa eye arate eso Giana Deets eam erate XXI (03) 3990 

Hire extinsnisher, transformer oil... 0-2. 0.00. ones «se XXIII (04) 179 

APA WOt MELECTTICIEV). co auyenec <ccmane oat oem orate =o XXvII (08) 471 

NG SSMITIM OME Sta aererciare tibet accls wasye yen hors count eee XXvII (08) 467 

CO MSUEATINGAS MANME Xt SUIS MO hyesrelosovesj tric oh ere ele este. eles XxiI (04) 188 
transformers, EXPeLiENCe, sec aw eae seas XxIII (04) 193, 195 
protection engineer, duties..,................seeee- XXvII (08) 470 
risk, air-blast transformers, method of reducing....xx1II (04) 104 
CUBE "Lana tA Ses G Sete Oi 5d eerie cro o XXIII (04) 175 

efrect Offs skilled MoperatOrsir. sei .kccteh oes oe jeter XxUI (04) 185 
OMMETAMSLOLINENS esses Mea Ah bh. Lee tes ome ele XXIII (04) 176 
Snoqualmie Halls, account. ....0.2 0.0 vseese on eeses XXIII (04) 180 
Fire-proofine compound, formula........0..-.+ss22+-s5. xxvir (08) 781 
Flame, acetylene, luminous intensity.............-.+es00-- SK (2) a5 
spectrophotometric measurements....... dee (OD) 

Aree Combate) daceoeaomen ease Ooouor a0 OCHOODD xxv (06) 738 
Flash-boiler, electric, construction...........ss+-15sse0- xxvir (08) 667 
evaporative efuciency—.........00- xxvit (08) 664 

Fleming rectifier (see Rectifier). 

Flicker, critical frequency for Nernst lamps............. XVIII (01) 584 
TETHOCM OL OVELCOMIMG nays «sielohy site oles state e ois ostetin es Xe (02) eco 
tungsten lamps on low frequency.............-. XXIX (10) 934 

Floors, concrete, construction..........+++seeeeeeeeeeees ecany (Cals Ey 

Flue gas analyzer, description...........sseseeeeeeeeeees XXvVI (07) 1773 

Flume velocities, standard...........ssseseeeee cece ee eeee XXV.(06) 153 
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Fluorescence, definition ...........:eeeeee cess tener eeeees XxI (03) 
Fluorescent screens, COMPOSitiON.......--seeseeeeeeeeeees XXI (03) 
Substances we nt smertelsieietere 31 ae aw eis sto iatels id= sees XXI (03) 

Flux densities, generators, a.C., aif-gap.....++-eeee reese XxII (03) 

ACV CHIC ume a cysts afer) stein! se) amiiciars XXIV (05) 

motor, Heyland ..........---seseeereesee XXI (03) 

induction, selection ..........--- XXIV (05) 

dielectric, at different distances from line.......... xxi (04) 

parallel conductors, formula.........-.- XXII (04) 

‘Flywheels, calculation .........+++seeeeeeeeee renee xxvulr (09) 871, 

@CUIAE OM bel. victs «alate wrerere'= cle cfeleilasa XxII (04) 

for parallel operation......... xvur (or) 763, 

cast-iron, maximum peripheral speed........ XXIII (04) 

cast steel, maximum peripheral speed........ XXIII (04) 
effect of percentage of motor compounding 

upon performance...........-. xxvir (08) 

on calculation, parallel generators..... xvi (OT) 

engine governor .........-1.---++- XxIII (04) 

synchronous apparatus...........- XXIII (04) 

Glastic stresses, theory........0.csseuce+-<> xxvit (08) 

CMergy CINGIENCY, sac 2s wus ss ee eecaee = elenis KXEX (10) 

functions in rolling mills, analysis.......... XXVIII (09) 

laminated, maximum peripheral speed....... XXIII (04) 

Liohtaadwanta ges a sfacemsiicle eesieleesetiienas tenes XXIII (04) 

rolling mills, selection for given service....XXVIII (09) 

semwith blooOmushearSencda.sc.tasceneince es xxvir (08) 

Flywheel-effect, synchronous motors.......+..ee.seeeeeee Xx (04) 

Fog, effect on high tension insulator performance........ XXIx (10) 

Foote & Randall chemical automatic telegraph........... XXIx (10) 

Footings for transmission towers, COSt............++++-+: XXVI (07) 
metal, for transmission towers, holding-down 

DOW CLsMECSES wvtche tis esis aielalals stare cele ara) Neovelaiaeiatajs XxXvI (07) 

Forced oil cooling (see Cooling). 

Forests, action in stream pieservation.............+..05. XXIV (05) 
ASMA MONA ASSEL sccm <ere slave c.s.55 oe eioiereoraaionielets xxvit (08) 
MESEGVER DMNA Ye ODIECE wr .cnric csrsiccieeairee XXVIII (09) 

piriaLACtOMm_COLDECtION Mntas/sis;-velsia anaiciels s/eires cine sietalatecais'ss XXVIII (09) 

efinitiOn & akin ic.c sia onsias wctrslai a. aeta eran ees XXVIII (09) 

Oe CMEC GHIICUOL Metin edly riapcisie <ntc'ste sola siete sccm cierohy on serene XIx (02) 

Fort Wayne double-deck turbine station................ xxvir (08) 

Foundations for transmission towers, cost............... XXVI (07) 

Fourth rail London underground roads................. xxvir (08 

Franchises for natural resources, perpetual vs. limited. xxvir (08) 495, 

valuation, examples of present practice....... xxvit (08) 

logical methodim. aac te eee ee xxvit (08) 

Franklin a.c. series motor with external armature....... XRT ICO) 

Freight business, in rural districts Central States, estimate.xxIv (05) 
value of farm products in Central 

States .....cceseeeeseesseensssceess XXIV (05) 

haulage as night load for hydroelectric plants...xxrx (10) 
Frequency, 25 cycles, reasons for adoption at Niagara 

Falls ..cssececee eee e tees cene cians eeees xvir (01) 

rai Cobley Cop Becket henry ORR AITO OA LORE CON Xxvur (09) 

measurement with stroboscopic fork........ Xxvit (08) 

meter for very high frequencies, description..xxvm (08) 

Tkincolns descriptionar a, seeeinice eae XvuIr (or) 

theory .......seeeeeeeeeesees XVIII (Or) 

nattiraly was senCines an tugs mi rete et.re XXVIII (09) 
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Friction air, high-speed ANLACHITICT Vac ae cece hetero XXVIII (09) 
cocincientmaron-tireduwheelsssnya.) ss. on re oe Xx (02) 
steclvandy steely weruaseeaee ee ee XXIV (05) 
TITEU WAOC LST eee kat) Wah hh oe bers Xx (02) 
sliding, coefficient, variation with distance........ Xx (02) 
Speedaaseat sacs xx (02) 
: LONGUS pMlINe mOIstsweCalctlationmenawene LoL. Zo:ad5 (Gi@)) 
Friese water resistor, static discharcernes sewers va. x XXIV (05) 

Fuels (see name of Fuel). 

consumption, railway power plant............. XXII (03) 492, 
Contracts ony Bats basis: «aes cee ee XXVIII (09) 
COSt ein German Vacances ee ein ok XxXv (06) 
purchase OnE: t; ts basisaa: ov se ysatercc eek Cne XXVIII (09) 


losses, Hering’s laws....xxIx (10) 465, 


investigation, experi- 


NSM As Soddocc XXIx (10) 

investigation, theo- 
retical an ele: XXIX (10) 
temperature distribution.....xxrx (10) 

maximum 
possible...... XIx (02) 
maximum 

practicable...xrx (02) 
Fuses, 16,000-volt, outdoor, description.................0% XXVI (07) 
50,000-Voltd eschip tities aslaasc cadaatedctoe sah XXVII (08) 
aluminium, experience, Niagara Falls Power Co...xvut (a1) 

application to circuit breakers on transmission 
Lit OSh Jers Seorusates pall eee Sa eetoi a o s eee ee XVIII (01) 
CEGI Stim oer. cpstaey era stink oh ae eee: Rates s XXVIII (09) 
CATV ELV DEST Her can teksti are eon eee Ae ee eee XXVIII (09) 
Etlclosed a faACCUracys sas curmemer cee eee ee XXVIII (09) 
compared) with open. linkw.28s.. 1s lone XXVIII (09) 
expansive action, causes: ...0..5..+..% XXvulI (09) 
Hiline Ast tinctoniea tenn aoe ore: lee: XXVIII (09) 
heat dissipation, calculation............ XXVIII (09) 
MOISHIFCACONEENtA sc nis tea pe cee ete XXVIII (09) 
Pert onmancesactial Raswepesteeceut. eect eke XXVIII (09) 
CITGO EYE a eetteaat os eset sats XXVIII (09) 
Wnderwriters tests) se onteccn tenes see ee eee XXIV (05) 
energy dissipation, determination................ XXVIII (09) 
Mig MAGeEnSlonvtEStSm ary tem wettane teree eee tina lie nie en lvinteee’s XxXvV (06) 
WatehproOieeni tiaras ea tleeses XXVIII (09) 
miltiple=linkeysm Singles std. cria» 6 28s ve we ee a XXVIII (09) 
ING Ee Code! standard! specifications. «0... 02... «cs. XXIV (05) 
open-link, compared with enclosed............... XXVIII (09) 
ODICCLIONS WE Reh tenth e se comentario ets XXIV (05) 
HOLENtia le hISer CAUSEr Amis siecle clots cielsceuielents XXIV (05) 
DOW CESOE WOMOFE=CITCUITS veins. iy sya al ele wei neers te erueye XXIX (10) 
SI Slesiitik Sam IUItIPLe, ave ney cy os cites ote dena a as XXVIII (09) 
telephone protection from high-tension, tests....... Xxv (06) 
Galvanizing, tests for quality..............ssesseeeeenese XIX (02) 
Gory lant eleccticu POWer. StatiOn cre ume see visit coos XXVIII (09) 
electrical equipment  22)jnsso0..0.care ese XXVIII (09) 
jore wandling, equipment. )..42. qeceis cus. oe XXVIII (09) 
power requirements of various machines...xxvtII (09) 
storage battery, description.xxvm (08) 995; xxviiI (09) 
CQUIPMent Ouest es aks eer XXVIII (09) 
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Gas and electric plant, financial analysis.........+++-+++++ XXII 
Gas-engine (see Engine). : 
bearings, lubrication .......+..esseeeeereeee xxix 


plant (see Power plants). ; 
Gases, blast furnace, excess over that required for steel 


caClahi le che cOMeem eran itacso" XXVIII 
quantity per unit output..........- XVUI 
thersetal | Valle yeas eee asarele bee arersielnns Ne st XXII 
utilization in engines...........+++- XVIII 
Germany...... XXV 
carburetted-water, thermal value............+++++- XX 
coal, cost of production..........-+.eeeeeeeeeeees XXII 
thermalivaltele sa'ccernce «coe seisiein clio ateireeers XXII 
coke oven, thermal value.............seeeeeeeeees XXII 
luminescence, theory .........ccecccceeceseereeees XXV 
luminescent characteristics, corpuscular theory..... XXV 
mixed, cost of production...........eeeseeeeeeees XXII 
natural, thermal: Valuec.scaec sere. + +sssdcenceesces XXII 
producer, theory of manufacture...........+.++++ > e.g 8. 
STOFAE, -COSE Giese « siereiemiaie Salsieisisiein sieve sie s\cune sels oi 01s XXII 
tunnel, electric protection.........-..+-seeeeeeeee XXIX 
water, cost of production............sssssee-eees XXII 
thertnal mvc Umma ters cms cesses oe sci sinimirinis ews XXII 

Gas-pipe grounds (see Ground pipes). 
Gas-plant, cost of operation...........eseeeee seer erences XXII 
MOVETUIC Mt cia te oe rn Fete etnies skal sian Shia Siesta ars ale XXII 
with electric auxiliary, financial analysis...... XXII 
Gas-processes, thermal efficiency of various...........-+-- XXII 
Gas-producer, advantage of large gas holder............. DO.60.¢ 
down-draft type, mode of operation....... XXIX 
economy, effect of load-factor.............. XXV 
fnel consumption, actual... .....s..<s5 pO D.€ 
LOSses; analy Sigur vepauia sapielo tise acre alinereess Si XXV 
Stand by MIOSSES varie cietvateleiss tteareia.e'o ss chefarere wi XXVII 
thermal efficiency of various.............-- XXII 
Gears) literotarall ways DIMONS diaries ldries vin susle vivieiem cal orers XXIX 
ratios, railway practice......sccrcceeneeceensccers XXIV 
teeth, allowable) Pressure ac sacl < isles moieie iv ese XXIX 
transmission for electric locomotives............. XXIX 


Gem lamps (see Lamps, incandescent, graphitized). 


General Electric apprenticeship course, description...... X XVII 

Generating unit, high-speed output per unit weight........ XIX 

Generator, a.c., 10,000-h. p., 12,000-volt, construction..... XXVII 
electric charac- 

teristics..... X XVII 

Alt=Cap Gensities aqaianas reise We cere saree ls XXII 

ampere-turns per pole..............s00-. XXII 
angular displacement, standard specifica- 

TON ec he sciceaamaemhiee Os XXIII 

velocity variation, standard..... XXIII 

ALPMAtuULe, a COPPEranCOSL we manne cease cideraisis X XVII 

WISN D mrete trea tated sue X XVII 

IfON,  COStiveaimias a tance atais X XVII 

WELSNY. uvmr vet steele wit en sts X XVII 

laminations, support .......... XXIII 


reaction (see Armature reaction). 
windings, classification....... XXVIII 
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Generator, a.c., (continued) 


iBehinend sheatatestarues. sone nee oe XXV (06) 3II 
belt-driven, speed-output curve.......... XxlII (04) 256 
Brown, low-speed, general design........ XXII (03) 40 
characteristics, determination ............ XIX (02) 1093 
circle diagram of parallel operation...... XXVI (07) 1028 
collector rings, mechanical construction, 
EVDICAL Sy. cceoeta ee Es race eee XXIII (04) 286 
compounding, Baum compensator, tests...xIx (02) 802 
for load variations......... XIx (02) 746 
power-factor variations.xIx (02) 746 

NECESSILV ME Sy Aetas se oe onc XIX (02) 745 
Compromisesheattestun sear etc ek oe. XXv (06) 326 
cost armature copper with rating....... XXVIII (09) 980 

ILOMMWithy Tatines...)s.. ; XXVIII (09) O81 
Calculationmeymem me ree aan tee es XXvil (08) 1420 
comparison 25 and 60 cycles....... XXVIII (09) 975 
heldcopper with rating..........- XXVIII (09) 980 

TPODmwithm rating ees ay. XXVIII (09) 981 
iron and copper with rating...xxvut (09) 983, 085 
relative, 25 and 60 cycles.......... XXvuII (0g) 

Ioo and 300 rev. per min...xxviI (09) 988 
Cast-speedsmcharactenistics wuss sase ce ee XXV (06) 159 
demagnetizing m.m.f. calculation, gen- 

eralmequationamawes. notes cers XXIII (04) 300° 
demagnetizing m. m. f., distributed single- 
DHASeM Windines Avmet eT ee eee ee XXIII (04) 2099 
demagnetizing m.m.f. with single-slot, 
single-phase winding ............... XxuI (04) 208 
design, development, history............ XXIII (04) 253 
use of short-circuit, character- 
TStICMEM Tee see oe nee eee O0) (OR) Gig 
dimensions and weight, 850-kw. three- 
PHASCMR ie eet ee tee notes es XXIII (04) 315 
distorting m.m.f. calculation, general 
CUMAM ONG Mera nee orto ial eee cee hae XXIII (04) 300 
distorting m. m. f. distributed single-phase 
WUAEIYOITY:2. on) ciel a AA Danie RR saree aM pS XXIII (04) 200 
distorting m. m. f. with single-slot, single- 
phasemwindingweper cease. cca. eee XXIII (04) 208 
efficiency formula, parallel operation..... XXVI (07) 1038 
e.m.f. relation to power rating......... XxXV (06) 559 
energy loss in insulation, tests............ XIX (02) 1057 
engine-driven, air-gaps ................. XXIIE (04) 255 
frame construction....... XXIII (04): 260 
speed-output curve....... XXIII (04) 256 
ExCitet COSL,TCAlCtUaliOll.!-niescm nee ate « XxXvII (08) 1454 
Gating CuOiGeuen tatu as aoe XXVIII (09) 979 
exciting current, calculation, Adams 
PILCLO GENS WA etrtiniss eleniae etreute nian: XXIII (04) 324 


exciting current, calculation, comparison 
m.m.f., e.m.f. and Adams methods 


WaAtlletest sina nse. waamebe sapse ee erie wie es XXIII (04) 324 
Ferranti, low-speed, general design....... xxi (Os) ee 42 
HELE COPPET) PCOSE. svareieiaiets ami cl aele) operant Bia? Xxvir (08) 1436 

Wiel Ita cuenee vereraneeeTese et, XxXviI (08) 1436 


Goldschmidt heat stestyeaen... oceans XXv (06) 317 
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Generator, a.c., (continued) 


half-frequency for high-speed low fre- 


Quency SEFVICE ....... sees eee eee eee XXVI 
harmonics, elimination in design.......- XXVIII 
heat test %. cei piaeie oles gore, Wie otage eteteneraneteye ote! XXV 

analysis, various methods........XXV 

connections for various......... XXV 

Heyland, advantages .......++se+eeeeeeees RG 

compound, circuit diagram......XXI 

disadvantazesie s+ -ecieerie = - XXI 

excitation characteristics...xxI (03) 

performance characteristics..... XE 

high-frequency, air friction............ XXVIII 
characteristics, | 100,000- 

CYCIOW cei sesisteccets «as XXVIII 

description, 100,000-cycle. XXVIII 

Carly tyDeSC)<cleei-.- << XXVIII 


heating, 100,000-cycle...XXVII 
lamination thickness... .XXIII 
Leblanc, armature con- 


SUTICLIONAM aa dies - <<< XXIII 
Leblanc, description..... XXIII 
Leblanc, field construc- 

TOTP tae as see side XXIII 


Leblanc, iron loss tests 

at various frequen- 

CLES Weel cee eee oe XXIII 
Leblanc, reulation tests. .XXIII 
Leblanc, saturation curves 

at various frequen- 


cies 
Leblanc, short - circuit 
currents at differ- 
ent frequencies......XXIII 
Leblanc, windage and 
friction losses.......XXIII 
maximum permissible, 
number of poles....XXIII 


regulation, 100,000-cycle. XXVIII 
wireless work, first 
Hulls ens ge vencae cere XXVII 
high-tension 40,000-volt .........++eeeees XXVI 
cost compared with medium 
TeNsiOms..2 eno eee XXVI (07) 
datal 20,000-VOlfie. «scien 3 XXVI 
design, mechanical difficul- 
ace sag ig SR ASIC a ae XXVI 
Carl vatypessam cde stateless o. XXVI 
efficiency compared with 
medium tension.........XXVI 
heating characteristics, 
BZ O00-VOlt wees: 25 XXVI 
losses compared with low- 
LENSION pinkie threes ee XXvI 
operation difficulties........XXVI 
regulation characteristics, 
22'OOO=V Olin xieven cease XXVI 
TEPAITGs s SAA connate XXVI 
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(09) 1063 
(06) 326 
(06) 311 
(06) 318 
(03) 567 
(03) 558 
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557, 561 
(03) 551 
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Generator, a.c., (continued) 


hub-sections, Ly LCase area ekle Le Xxr (04) 268 

hunting, causes. .nea. leant ose XVIII (OI) 757 

effect of weight of flywheel....xxuz (04) 354 

5 LOMICC yometetata ties cc eck Siesta tee XVIII (OI) 757 

inductance, effect of slot shape.......... XXIII (04) 269 
induction, 11,000-volt 25 cycle, descrip- 

LOM Pre aomenans tethers ts zomg (Ke) 1h) 

ACVanTita gy COMMER cement a XXvII (08) 237 


long distance 
transmission..XXVIII (09) 631 
aggregate of small water 


WVEDOWEES innterstsy Altytlare os '4 some XXvVII (08) 240 
Qit= Pa piSiz ere ae eiaers ee XXVII (08) 249 
Centralmstation: wotkase: <r XxXvit (08) 157 


characteristic performance....xxXIX (10) 240 
effect on line disturbances...xxviI (08) 169 


ExcitatiOnuen.c emit ae Xxvir (08) 165 
excitation, a.c., exciting cur- 

rent determination........xxIv (05) 861 
excitation, a.c, mode of 

OPEL AON eta anaamanen eae XxIV (05) 873 


excitation, a.c., performance..xxIv (05) 851 
excitation, a.c., regulation....xxIv (05) 858 
gas-engine driven, perform- 


ance characteristics...... xxvit (08) 163 
ITIVENLOLm Momeni ee eek ee: XXVII (08) 236 
method (On Starting ss s2 ae se XID (10) 187 
parallel with synchronous 

generator, regulation..... XXIX -(10) 241 


performance characteristics..xxvir (08) 159 
power station work, advan- 


CAGES eae semis tues gate xxvir (08) 232 
power station work, disad- 

Valitaces ues. sees cometeeiet xxvir (08) 234 
Self-excitatiomencs seed ccc es xxvir (08) 239 


steam-turbine driven, per- 

formance characteristics..xxviI (08) 163 
with synchronous converter, 

combined efficiency.......xxvi1 (08) 178 
with synchronous converter, 

compared with d.c. gene- 


Caton. ssa xxvir (c8) 178, 180 
with synchronous converter, 
steam consumption.......xxvit (08) 180 
inductor type, flux distribution............ XIX (02) I095 


regulation, determination....xIx (02) I1I5 
instrument equipment, New York Edison 


Co epee certo see rore detains Bh he semi Maree XXII (03) 431 
lamimationserMiCloneSSursewos steers sete) oer XXIII (04) 263 
matoutmselt-exciting jm) srmtatins cla. nis ee ore XXI (03) 560 

method of com- 
pounding... .- XxI (03) 569 
leakage, effect of design factors.......... XIE (O32) ees 
low-speed armature, current density...... Soar (Oe) Ly 
best ratio of pole face to pole 
PILGhe raed se sya stealer iealere Xxnp (03). 147. 


general design .2)..50. «me « XXII (03) 40, 42 
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Generator, a.c., low-speed (continued) 


leakage coefficients............- XXII 

magnetic circuits, for armature flux...... XXIII 
flux distribution, effect of arma- 

{UTE I; tile Pevem perteeie erent XXIII 

material scrapped, estimate............. XXVIII 
mechanically coupled and electrically in 

SETIES V5.5 ss a. bs wce/siree sretonataionetetatera pains XVIII 

Niagara Falls No. 1 collector rings....... XVIII 
field ring, manufac- 

Milne Gr Ar OD Soe XVII 
field ring, physical 

characteristics ....XVIII 


losses and efficiency. . XVIII 


mechanical features. . XVIII 
revolving weight.....XVIII 
short-circuit stresses, 
magnitude EM rac 
spider, physical 
properties . . -XVIII 
temperatures ........XVIII 


temperature  distri- 
bution, measure- 


TMEMUME crete swoate XVIII 
Wavie=LOriives <sceics XVII 
parallel operation (see Parallel operation). 
peripheral speed, maximum.............. XXIII 
pole pitch and _ fre- 
quency, relations..... XXIII 
pole material, cost..... XXVII 


weight.. .X XVII 
pole-pitch, relation to 
peripheral speed and 


LFEQUENGY HF .s. se Ae ee XXII 

power input, equation for parallel opera- 
ClO Weer an ets Morte eee viene XXVI 

output, equation for parallel 
OPETAtiONMeceer aceon eae ws ces XXVI 
Protection te. Aine eles iN emis es winters XXIV 
regulationmcalculation actu: “ails wees clare XXIII 


Adams method....xx11IT 
comparison m.m.f., 
e. m.f. and Adams 
methods with 

HCSUCE GA RACE XXIII 

graphical method.xxur 

indirect method.....x1rx 

zero power-fatcor. XXIII 
determination from — short- 


circuit characteristic......... XIX 
determination, two-reactance 

MOtHOG Wish coe shes ake > ab, 3 
effect of various design fac- 

TOPS ft suv grctels cee dis termes siete es XXII 

importance of specifying...... XXI 

Kappediagrammearrncte mae: XXI 

relation torswitcheratinc mere er eri ee XXV 


relative proportions of copper and iron..xxvitr 
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Generator, a.c., (continued) 


requirements for parallel operation...... XVIII (O01) 775 

revolving field, vertical shaft, balancing, 

method 2... cee see eee eee cece eens XVIII (O1) 471 

PUM -aLIMSsiby Pi Cale tarsp tetas lesis{s)e 616 5 sre Xx (04) 268 

self-exciting compounding, description.....xxv (06) 61 
desten, principles ie. «<<. 200% xxv (06) 62 

Selfesynchronizingemei ns + ses 600 ysis ere = 00% xxv (06) 453 


series operation of mechanically coupled..xvi1r (O01) 795 
short circuit characteristic, use in design..xxI (03) 515 
single-phase cost compared with three- 


PHASE Meee cue. Asem lactate XXIII (04) 97 

Misaclyantazesemmer oc esisele ce XXVI (07) 1367 

lao hahates pos 5 Cra ann eenCR Ce xxv (06) 313 

in two-phase, relation........XIX (02) 856 

losses, calculation..:.-..... XxXvII (08) I071 
short-circuit test, New 

Haven toadicr.nscecic XXVII (08) 1672 

SloteprohilessatypiCalacaar. stltos iacenie = XXIII (04) 263 

speed .cost,, ChatacterishC...).snmce.cs eee xxv (06) 159 
peripheral, relation to pole pitch 

ANG EHEC UEN CY as cideinelo| storks XXIII (04) 284 

split-armature, heat test. ...0.5.005 060.0 xxv (06) 318 

Split-freldwuheatatest retin ose -eiiernn <---> xxv (06) 318 
star-connected, advantages on transmis- 

SILOM Cas. see oe aie cco ste erent ore ele XXVI (07) 1635 
star-connected, cross-currents with 

grounded neutral, oscillogram........ xxvI (07) 1608 

star-connected, effect on harmonies....... xxv (06) 704 
star-connected, measurement of triple 

harmonies in neutral...J-.....5--..: XxXIX (10) 781 
star-connected, method of connecting to 

grounded neutral system............. xxix (10) 805 
star-connected, operated with graded 

resistance lightning arresters......... XXvVI (07) II50 
star-connected, parallel operation with 

neutrals interconnected ............- XxIx (10) 765 

synchronizing, power formula...........- XXVI (07) 1043 
three-phase, cost compared with single- 

NIRS) oce canobate come XXII (04) 97 

HeSties, Ate onctayans al teenies XXVIII (09) 8 

on single-phase circuit...... xvi (01) 806 


on single-phase load, cor- 
rection for unbalance...xxvI (07) 1373 


single-phase rating.......... xvilt (01) 807 

turbo, construction details...........+++5 XXIII (04) 276 

dampers, construction ..........- xxvir (08) 1089 

effect on core losses....XxXvVII (08) 1090 

GeScriptiony 2.) join sme vaste inne XXVI (07) 1749 

peripheral speed .......-.----0+5 XxII (03) 54 

rotor, construction.............-. xxvir (08) 1088 
single-phase, effect of dampers on 

VOSSES ta crarctuscercinssie's xxvir (08) 1074 


losses, calculation...xxvir (08) 1071 
mechanical stress in 

end connections...xxviI (08) 1075 
reactors to avoid 

pulsation .........xxvir (08) 1092 
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Generator, a. c., turbo, single-phase, (continuea) 


short-circuit test....xxvm (08) 1672 
Speed-output Curve........+2s0-0- XXIII (04) 257 
three-phase, effect of dampers on 
IOSSES Wiss 4 3s Sehaserensaaletiaeelé ae xxviI (08) 1074 
turbo-induction, 11,000-volt 25-cycle, de- 
SCriptiOnl-¢\ .scss\deues reed. GCP Fitsy, 
method of starting..... RKO) eis 
two-phase, advantage over three-phase..xvim (01) 895 
single-phase rating............ xvi (or) 806 
ventilating spaces, dimensions........... XXIII (04) 271 
vertical, oil pressure in thrust bearing....xvimI (01) 476 
shaft balancing, method.......... XVIII (OI) 471 
VELELATIOI ae mete & ciate adalat sce aseterere sks XIx (02) 768 
VOlUMEeRWIthe Atte ner weit: occ ewarayetctere xxvill (09) 987 
water turbine-driven, speed-output curve..xxtII (04) 256 
Wiave-ShapG CalCtlatOnia.t «oa aves XXVIII (09) 1053 
examples ....... XXvIII (09) 1069 
weight and dimensions, 850 kw. three- 
phases ta: vets dees, wathiee 5 XXIII (04) 315 
copper and iron with rating..... xxv (09) 984 
yokevmaterial weostdm ns. + sures as oo etawatees xxvut (08) 1443 
Weights tea cndeeweeise)- Xxvir (08) 1443 
fyipicali S€chlOnSeaenatweeasaatce ae ene XXIII (04) 254 
acycl'c, advantages over alternating current....xXIV (05) 20 
AIL =“ PADibe Neiacusaaaaiateai See oa alias XXIV (O5,) ee 27, 
armature reaction (see Armature reaction). 
brushslosses ck 220 avaik cas teehee XxIV (05) 14 
Classifications. Ata atin eine pert XXIV (05) I 
COMPOUNCIN Geese darts a wiser meres XXIV (05) I0, 25 
SHACIENCY Ta Hac oowien ants Sie eaten sees fee 0 PR LV OS) ES 
Se mate Cormttla ays fuss) devlowe sere 2 XXIV (05) 3 
Hux densityrer. ces ae «monies oe nee XXIV (05) 26 
friction WOSSES A Mew’ p< sath terrane eas XXIV (05) 14 
TRY losses tee heresies «tates iene: XX1y. (OS ra 
angular displacement measurement........ XVIII (OI) 719, 785 
are, Brush characteristics. acquis) exit anes XXVIII (09) 13, 32 
designs data.. sass de sete coesinn XxvlI (09) 30 
regulationemethod arc ccwick vce XxvlII (09) 30 
Excelsior, regulation system.............XXVIII (09) 30 
HISEADILEY wh aed waiciactsine Saree oie oars. < XxvIII (09) II 
internal resistance, early types........... XXVIII (09) 5 
Schuyler, regulation system............. XXVUI (09) 30 
Thomson-Houston, commutation........ XXVIII (09) I2 
design data......... xxviI (09) 8 
cost: of ditlerentsSieta sos) Some Lema. <a es § XxvuI (09) 986 
d.c., adjustable reluctance, first patent......... XIX (02) 1132 
armatures, method of design............ XXIV (05) 702 
commutation (see Commutation). 
field strength control with adjustable 
_ Feluctance yi. se ee sins eee esse asens XIX (02) II3I 
limiting tsizese jantren, crn acvtercs se ons 5. « XXIV (05) 709 
: ROM nities ae we ne Ake enews XXIV (05) 713 
railway, CHArACterIstlCSi.. uneens ce ote XVIII (OT) 603, 604 
self=excited insta Riley.) sine cn coini* acs oes XXVIII (09) 2 
short-circuit current, effect of commu- 
thting “poleswtewmacsccaet en chet uene XXIX (10) 1641 
three-wire, wiring diagram................ Xs (02) el 2Q 
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Generator, (continued) 
design, advantages of fractional pitch wind- 


INO SMew lay eens es aiid tals eee eae dee XXVII (08) 
development, shistory Von. os os. oss os-0s XXIII (04) 
elastichstresses: THEOL snes oe olor XXVII (08) 
CLECEHICMAUESUFITI ON Oaratetetsci nie cantare sereieiats 2's XXVIII (09) 
e.m.f., single-conductor, wave formula....... XXVII (08) 
engine-driven unit, performance test........... XIx (02) 
U.S. Navy specifications........ XIx (02) 
field-poles (see Field-poles). 

frame insulation for lightning protection...... XXVI (07) 
gas-engine driven, parallel operation.......... XXIx (10) 
high-speed: air Trichlomas emcle mie eistslene els eli: XXVIII (09) 
ibaOUE ROU feaeeNaleGl 5 wogocednooresactigo dope Gay KoKT KO) 
low-frequency (5-cycle), design............... XXIV (05) 
plant, natural frequency of oscillation........ XXIII (04) 
regulation, effect of charging line current..... XXII (03) 
SELVICEH LOSES IRe crete eo etter etek ater ret-teiorerere XXII (03) 
Peleoraplieplanitcuavas cere oscscte wer rctetetcrs ot rears Sb (GIG) 
unit, natural period of oscillation, equation....xxI (04) 
Wea Nia viva SDECIUCATIONSH a, carrie selkele crete ict TK (O2) 
water-wheel, rating relation to wheel rating....xxv (06) 
PAtINes Standards nme sieht meee: xxv (06) 
reculation) standard <...../5..2).- Xxv (06) 
Glass, French plate, reflection coefficient.............+++. XVIII (01) 
lead and potash, relative merits..............--.:- XXI (03) 
performance under localized dielectric stress..... XXIX (10) 
smoked, method of smoking.............--+see00 XVIII (OT) 
Globe, diffusing, spherical, formula for radius............. XIX (02) 
Gloves, rubber, objection to use by linemen.............-. XXII (03) 
Gola lightming arrester.......0.... sce e cece cece sce eeeeees XXIV (05) 
Gold, electrolytic separation Pprocess.........+.+-eeeeeeeee XIX (02) 
electroplating, process .........++-++-ees: Laan Sint XIX (02) 
Goldschmidt heat test of alternators............-.+++-+ee- xxv (06) 
Gornergrat three-phase railway, description..............- XIx (02) 
Goss-Mailloux train resistance formula.................- XXIII (04) 
Gould train-lighting system............seee serene eee eee XXI (03) 
Government control, water POWET.......-.+.-+eeeeeeeee XXVIII (09) 
Governors, engine, dash-pot to prevent surging.......... XVIII (OT) 
effect of variation of flywheel effect..xx11I (04) 
EUINCHONS Moras aes cele citi ama ane oes XXVI (07) 
requirements for parallel operation. . XVIII (o1) 
speed, effect of friction on operation......... XXVI (07) 
windage on opeiation......... XXVI (07) 
water turbine, compensated.............+---55- xxv (06) 

Graded insulation (see Insulation). 
Graduates, engineering, criticisMS.....-.+.++s+seeeee reese XXII (03) 
Grand Central Terminal, plan...........--0+ee eee eee xXIx (02) 
Graphite, conductivity, electric, at high temperatures..... XXIX (10) 
heat, at high temperatures. ...XXIX (10) 507, 
deflocctlated | fea. atic se slleslecere is o)sleleneicivie® XXVI (07) 
electrolytic production ......-..++eseeee eee eeeee xXIx (02) 
resistivity, electric, at high temperatures.......XXIX (10) 
heat, at high temperatures..... XXIX (10) 507, 
temperature coefficient.........XXIX (10) 
Gravel, resistivity, heat .......-seeeeere rere eee ee eee e es XxvI (07) 
Gray, early writing telegraph, description. yu.s. s-sceae ss XXIII (04) 
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Great Northern Cascade Tunnel, power station......... XXVIII (09) 1292 
system, description....xXxXVIII (09) 1281 
system, efficiency......XXVIII (09) 1313 


system, locomotive, de- 
sign and perform- 


ancette shee ce rar XxXvuI (09) 1284 
system, overhead con- 
structions 40.8 ooXX VIII -( 00) e308 


system, overhead struc- 


ture, description..xxviII (09) 1337 
Grosse-Lichterfelde experimental railway, description....xvurt (OI) 108 
three-phase railway, tests............ xix (02) 7517 
Ground, arcing, detection with oscillograph.............. xxvit (08) 1557 
effect of series inductance.............. XXvII (08) 749 
f EsiStaniCe oa sine ee xxviI (08) 750 
production for test purposes............ xxvit (08) 742 
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filaments (see Filaments). 
flicker, method of overcoming....... xx) (02); 926 
first used on war-ship............-- XIx (02) 579 
intrinsic) brilliancys> > mem sa oie eta xxvI (07) 628 
rating, three-voltage plan.......... XXIxX (10) 944 
resistivity, temperature coefficient, 
effect on regulation............ xxv (06) 822 
mercury vapor (see Arc). 
a.c., performance characteristics. .xXV (06) 615 
account of development.......... XIX (02) 59 
Cooper-Hewitt, description....... edie Cxph (oS 
development... 3... ctinat edges XXII (03) 72 
earlysity DESi.. 26 foceuiests o's namietes KI (03) meee 
effect of diameter of tube........ XIX (02) 0G 
length’ of; tubessc:..s0e xIx (02) 60 
esii.ftos CCUAT OMe Stee « wahisnyaeions xxv (06) 805 
loss at negative, effect of 
temperaturedieoa..ccoace xxv (06) 605 
lossesmink tube canes. onc ce = xxv (06) 602 
variation allowable........xx1r (03) 86 
rte te oc eae eeatcaehk, Satie cute xXin (03) ee 72 
Pateriti far aoa Heute ve ae Os Se XXII (O3)ene 7a 
GULCIMSIGHDIIliancyuki scm ee een XxvI (07) 628 
litem tect eee xxl (03) 87; xxvi (07) 648 
MIeLHOGSs Ole Starting oe .q cine waluatae XXII (03) 82 
negative electrode resistance, 
TlACUS CMe he taes a eae eau xIx (02) 62 
performance characteristics...... Xxv (06) 613 
specific consumption..xIx (02) 59; xx (02) 107; 
' Xxv (06) 613 
starting Characteristics... 00+... Xxv (06) 606 
theorve GlMODEeratlon dees wh. dente rears XXV (06) 601 
volt-ampere characteristic........ Xxv (06) 627 
work done by Cooper-Hewitt....xxir (03) 73 
metal filament, first commercial..>.............. XXIX (10) 927 
method of comparing various kinds.............. XXVI (07) 633 
Moore tube, carbon-dioxide, specific consumption.xxvr (07) 620 
description Engineering Societies 
Bldzsinstallationsednee ie XXvI (07) 607, 657 
feeder valve, construction.......... XXVI (07) 610 
Operation wc one esis XXVI (07) 610 
FLEQUENCH FLANGES. ow revtw hed vans XXVI (07) 632 
ANStallatiOn secuirov ae cloainaieiie os eee ae XXVI (07) 624 
AMCYINSI COTATI C VME teeter ical XXVI (07) 628 
length limitation (en tiseutas<eers co XXVI (07) 621 
nitrogen, specific consumption...... XXVI (07) 621 
photometrygaes ee tim ineet en XXVI (07) 615 
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Lamps, Moore tube (continued) 


portablestypeare..danureme seo cece: XXVI (07) 

DOWEL FACLOlE Te sn ere. a cee sven XXVI (07) 621, 
tests, Engineering Societies Bldg. 

aTiStallationmmntn ts pec eee ees ee XXvVI (07) 

Working mtenperatttesc...ss hese ce XXvI (07) 

Nernst, automatic, ballast, construction.......... XVIII (OI) 

mode of operation........... XVIII (01) 

Dallastwanc litem amis etnies so. Se auhee es XVIII (OT) 

CANGIE=POWCEN Tras craeis ee leon ota a etlarsose sian’ XVIII (OI) 

depreciationwke.aesesesse5 Xvi (Or) 

commercialsintroduction er ssnusscs cae» XVIII (O01) 

CUt=OltMCONSELUCH ON maehite eostaeastass.< sieae XVIII (OI) 

demonstrationgy. ernmonnscerossn aaetnc ees XIx (02) 

fHickewa Chiticale fsequencyesaadenssiss nse XVIII (OT) 

PIG WEES MIAN CoM IILO sh ciety ivensic\oye Jo. suerte es XvqI (Or) 

Candle=powerues sore ce crc cael = XVIII (OI) 

CharacteniSticsterrs dé siccsee-s ee rae XVIII (OL) 

COMPOSHTOMM ys aes ov oaeterecetnis XVIII (O01) 

GS CRMC Nee eit ce 3 tae ae Se XVIII (Or) 

ignition temperature............ XVIII (OI) 

Intrinsic Diilliancyaeea.seeees es oe xx (02) 

ATLA, pat me Ae vores 4.005 XVIII (OI) 

method of manufacture........ XvlII (OT) 

specific consumption............ XVII (OT) 

LEMPCFAtUTe PM aweayAaes.-ciscrnsteoe XVIII (OT) 
volt-ampere characteristic in 

hy drogenwyeeya tacts case eee owe XVIII (OT) 
volt-ampere characteristic in 

NAtTOPEMMP Ce ores oss oie ons we xv (OT) 
volt-ampere characteristic in 

ORV SCT er RPE aaY Se adios sis oda: otsia + XviII (01) 
volt-ampere characteristic in 

VACUUM A Banta aes ssa XVIII (or) 
volt-ampere time characteristics 

ATM MVA CLINT Ietbcyanree tis stairs neon XVIII (OT) 

eater plineumeetrrr emis. cara scrote se cacae pee XVIII (OT) 

HTS EOL Vag ptetece veel AOR NT es toe a o10's 8 bdineuercjos XvuI (0T) 

INS PCc tl Olam Rie talyeee eee Meat iccis acto denials XVIII (OT) 

iNSLADILC VME AE ies Tee eis ea sishars ies XXVIII (09) 

WAtriN SICA DTM IANCy Meee je irs es cae reine XXvI (07) 

IIA ITITE LATICO Mman aes Cem) yale. renarorelowtcirscsachice XVIII (Or) 

men responsible for development........ XVIII (O01) 

POW EL=EACO LI sade clleewien prope = eee = XVIII (01) 

ABbO. shoo GOMOD Oe Qo Bone oe aoe Aeon XVIII (01) 

ROWERS a5 Seb Sete 2k bo oomerae Bton ago apd XvIII (O01) 

SiX<-9'1 OG Wick MCONTECLONS Mas iy eterieidae ail « XvuI (or) 

descripllongre iets nce ese. XVIII (OT) 

specific consumption....... XvIIr (01) 558; xx (02) 

starting current-time characteristic....... xvi (or) 

volt-ampere characteristic ............... xviiI (oT) 

voltage candle-power characteristic...... Xv (01) 
specific consumption character- 

ISTIC UPAR eaters te Char «ial ors nas XviII (01) 

Osminmi filament, inventor... 0.0. awe. s tee XvlII (01) 

bis Sane. Geena ee Geka eee XvlII (01) 

TESISTANICE Mauer brane as oi oleveus XXIX (10) 
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Lamps, osmium filament, (continued) 
specific consumption.........-- xvut (O01) 753 
xxv (06) 792 
Pentane (see Light, standards). 

tantalum filament, candle-power at different 
specific consumptions.....XXIX (10) 936 
candle-power depreciation. .xxIx (10) 1719 
candle-power distribution...xxv (06) 824 

candle-power, effect of 


elim, £5) VariatiOnic. oie. xxv (06) 822 
color composition........... xxv (06) 840 
first commercial............ XxIx (10) 927 
initial current, oscillogram..xxv (06) 824 
life Tcurves: cee tetemeatet xxv (06) 832 
TESIStANICES ©. kt slalelacin'antee XxXIxX (10) 930 


specific consumption....xxv (06) 792, 831; 
XXIX (10) 927 
specific consumption, effect 


of -enmJ i. -variation.<:.. .... xxv (06) 822 

spherical reduction factor...xxv (06) 831 

tungstate of calcium, demonstration.............- xIx (02) 67 

tungsten filament, blackening................+++- XXIX (10) 952 
candle-power at different spe- 

cific consumptions.......... XXIx (10) 936 


candle-power depreciation.xxIx (10) 953, 1719 
candle-power distribution.......xxv (06) 824 
candle-power, effect of e.m. f. 


Vaniationensce sta tariacnce dois xxv (06) 822 
candle-power relation to e.m.f..xxIx (10) 938 
color composition........ xxv (06) 840; XxIx 

(10) 1726 

Commercial (Patan cic <<cicy5.0e XXIX (10) 942 

cooling curves............ XXIX (10) 946, 1720 

LP Ste acre ORO sine wal oi) XxIx (10) 928 

flicker, critical frequency...... XxIx (10) 1728 

frequency, observed....xxIx (10) 949 

low frequency......... Xxx. (10) 92020 

TOStSic naumienicer Cate oc xxv (06) 846 

Life: meats cd: ecescias sua aerate XXIX (10) 942 
at different specific con- 

SUM PtiOn Spare ere saree cree KX CTO) O37 
correction factors for dif- 

ferent Ver nist sala sacs XXIX (10) 054 

GUTEVES Hs. a ates aie aelorersinit ttt sielele xxv (06) 836 
effect of flashing sign 

SEL VICE MES gon cerarereere ein tee XXIX (10) 945 

relation ets ef mien. ow XxIx (10) 938 

manufacturing methods....... 2.0. 90.% (Gyo) yt Ate; 

OVETSNOOUIN GIR aecrtien eaten. XXIX (10) O41 

sign flashing service.......... XXIxX (10) 1720 

specific consumption....... xxv (06) 792, 857 
specific consumption, effect of 

SrMoieaVvarlationinn cc sees vine xxv (06) 822 
specific consumption, relation 

£0. EM. f. rc sa as einesensiens XxIx (10) 938 
Streetr lightitionesrnwee operas cae XxXIxX (10) 939 

vacuum tube (see Lamps, Moore tube). 
characteristics 
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Wand reclamation, method of changing. ....0........ 6.6 X XVII 

Lansing, St. John & St. Louis Electric Ry. overhead con- 
SUGUICULOM Meee tel oeiere eo ci REval one amsetetalel ellol Gis 'e o.\tel ol etal ollateiovise) erie'eo1s XXIV 
Latour self-exciting compound alternator................. XeX 
Laundry, electric equipment, Biltmore, description........XXVII 
Leakage, alternator, effect of design factors.............. onal 
Cocicient™ Cefinitionmentivetbms sere dctelesh stasis stele Sox Le 
low-speed alternators .............. xX 


currents from railways (see Stray currents). 
reactance induction motors (see Motors). 


Bersouattomatic telegraph’) s2rcmecsiee desis: ato clele svfere + overs XXIxX (10) 
Mehiohmennalmelectricvnaulager ees cts ceitelcleis etre <i 61s XXvII (08) 
University, method of teaching engineering...... XXvVI (07) 
lislyekee Chine nos ohudcocks ob oMcoeb ong mApM oon asada cok XXI (03) 
Lecco, Londrio & Chiavenna three-phase railway, descrip- 
ENCHELMDS RSs teres Siento rarer eraisstao ooo ee ual aire ey bbal eaals Miser aveies XVIII (OT) 
Light, color composition, tantalum filament............... xxv (06) 
tungsten filament Y7os...a0e6 6. xxv (06) 
COrpusciilan theory Of radiation see ees lesa xxv (06) 
Lefi NTT oe etre emcee cic aia acon s Silene ane She acteandloles XxvVII (08) 
energy, measurements, difficulties ..........--.... XXvII (08) 
Pei CLUS AC OM ecisicia ses ascetic meoiete ala siete ecctere tals XXI (03) 
intensity, standard radiation energy, criticism..... XXVII (08) 
TEC UWIETMCIES rte > soiree srt siatele xxvit (08) 
mechanicalvequivalentimn cscs eles eee sce. xxviI (08) 1330, 
HeEtHOdS OL PLOdtcinee. ase. ee eae sess « XIx (02) 
Maturale average etits 1a. cere cles + sis els ccielais cists oleiele XTX) (O02) 
production by electro luminescence.........+++++++5 eS ((@X) 
Selectiverradiation sees. co. se ease XIx (02) 
radiation, limit of efhciency sts... .+.--,-.---.+---> xxv (06) 
red, small-pox treatment ...............-2++ese000- XXI (03) 
standards, acetylene burner, construction........... XIx (02) 
Beny se burnereentaetss 2 soi scales mie XIX (02) 
Fessenden burner ,............ XIx (02) 
flame, luminous intensity...... XIx (02) 
spectro-photometric measure- 
PSII S Mo ecto lava Roce wroaree XIX (02) 
flamemSOuncessOL ertOtewe. © .< ieee ccs: XIX (02) 
Hefner lamp; accuracy.............. XIx (62) 81, 
ideale qttalitiess sitar e eerets elec sini for XIx (02) 
Pentane lamp, eaccuraCy waste sec 0 ,- xx (02) 
LEG Ui LELT TIES we ata cis tetris tere eterna slo eles excl xxvit (08) 
ultra-violet, production .....-...-seeeeeeeeeee renee XXI (03) 
freatmentiot disease wo... s+. sere: XXI (03) 
WAVE Propagation ........e cece eee e eee teen ees XIx (02) 
Lighting, arc, development, history......--.+++++sseeees XXVIII (09) 
churches, chief requirements...........-++-++++- xxv (06) 
illumination intensity .............06- xxv (06) 
specifications .0..6 06. sees cece n ees xxv (06) 
drafting TOOMS ........ceee cee ee eee e teen teens KXIX (10) 
experimental room, equipment........+.--+s+eees Xx (02) 
factories, choice of illuminant............-..+-- XXIX (10) 
TAPRRNANR. Sos eabica KOI OOOO o, UODU DOK ab xX (0) 
first man-of-war with incandescent lamps....... xIx (02) 
indirect, general discussion..... itp Ae iSe eg: OPPO xx \(02)) 
indoors, requirementS ......--..seeee eee ee eees 780,4 ((0) 


industrial, choice of illuminant.............+.- KXix 


(10) 
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Lighting, industrial, (continued) 


Dlantswee ec Cece seater woe XXIX 

DLOcessessiValtie so a.n tenes no weeuee XXIX 

loadscurve asunimenteen eee tee aos XXV 

WinteDeee tase es tae ease san XXV 

Mmachinesshopsic7. sete tees = oe oe ee ee rear XXEx 

methods of operating illuminants............... XIX 
Moore tube system, Engineering Societies Bldg., 

descriptionéiss sss esc XXVI 

LOSES Paw te Soe ae XXVI 

Outdoors CHOIGELO Ts AUtMINANtS <1. sleet ae oa Be 

enclosed arc, characteristics............ XIX 

open! arcjacharacteristicss..2.-6 a> 0 rele XIX 


street (see Illumination). : 
arc lamps, relation between size and 


SPACITIO ee stoe ele ee tie cht ns ah ieee ng xIx (02) 
criticism of actualivaluese a. .c. eos «eee xIx (02) 
incandescent lamps, advantages........... xXIx (02) 
sinallevsjlarge unitseseeee eee eee eee XIx (02) 
tungsten clamps tte.sav. 1 oats oe etn aes XxXIx (10) 

tarcetsn indoors Mootools Caiaroe ea ee XxIx (10) 
{rainwacetylene, -cOStse see ee cen. canoes eee XXI (03) 
axles-driven Wn gaoachines Atle cae. ce eine XXI (03) 
Blisst systemitetcee tc. c. cheenne XXI (03) 

buckers cegulatoneweae see tee XXI (03) 

COSTCO SON... Sa ee ee oe XXI (03) 

actiale A. nine eee ees. XXI (03) 

compared with engine-driven..xxI (03) 

compound solenoid regulator..xx1 (03) 
disadvantages)... XXI (03) 

eMiciency}) 244) henetaesaioes ek XXI (03) 

essential requirements......... XXI (03) 

EX PELIENCEe Shes se Mxar ee ee XXI (03) 
Harnsworth#systema.... 2.260 6. XxXI (03) 

Gouwldesy stem ice. set. sh ones XXI (03) 
MecBilroyusystemrn,. oo... .s< ees XXI (03) 
variable-resistance regulator...xxI (03) 

: WEightsithtcs. Get wines. sade ac ae XXI (03) 
batteries: cost tiation oo. XXI (03) 176, 
disadvantages) aerocmune. nee soe. Xx Goa) 
eXPerience Hh. an Whee eesti XXI (03) 
limitations <5. 2... eee thorns cs XXI (03) 

; Welghtsit reer. an Peg troen ie XXI (03) 
Bliss, systent nA eee ay tanaiemeeeeaes 35. XXI (03) 
CILCHIEM Clagrattie:, wee theeent XXI (03) 

method of operation........ XXI (03) 

earliest applications in U,S.:............ XXI (03) 
early applications of electricity............ XxI (03) 
engine-driven, attendance cost............ XXI (03) 
compared with axle-driven..xxr (03) © 
disadvantages «ici. .c.cee..s XXI (03) 

eRiciGney Midd wneweSy © dba s XXI (03) 

EXPETIENCE. fae Paid aes e XXI (03) 

WOT MEGA Fiat deein soe a Asie nia's XXI (03) 

Farnsworth system, circuit diagram....... XXI (03) 
space requirements....xxr (03) 

Gould ‘system Nik. earcae Mee leks ok oe XXI (03) 
McEiroy ‘systemiieee tates ne seers een XXI (03) 
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Lighting, train, (continued) 


CIEE COStE RR A ADE hee SO ae NS Oe anE Sos XXI (03) 208 
RintSclime asa COSt levers cteia.s cis anlar ereie mension XXI (03) 208 
CUGbine-diivienleeent: «|. oes. vetoes Seen pee Box 303) 220; 
Value: insindustrialsy processeSeias sc .2..5-s50 08 XXIX (10) 139 
Lightning arresters, aluminium (see Cell). 
CancMetsNerhe vase ct xxvur (09) 848 
GChanacleristicGdasi.csc acer xxvil (08) 708 
current and e.m.f. oscil- 

LOS RAIS Mes cise Sirs ohiabraptere xxv (06) 897 
arc-extinguishing quality, test......... Xxv (06) 303 
AnC-Suppressin@sdEVICes, ..n- caste. ~~ XXVI (07) 1086 
preakdowmetestepieiciacoce aeatis, «ccctsns XXVI (07) I103 
CHATACTERISLICS Hee Mea eeeree ee ete ei ays cls XXVI (07) 1072 
Classification: vemee sees lathe ee ates xxv (06) 300 
Gefinitionmesetate ce cee mise re cae acs XXIV (05) 903 
design, effect of duration of dis- 

chareewe ar ee oe XXVI (07) 1068 

Hrinel ples gua actheteeewee whic XXvI (07) 461 

dismuptivieatests Tan ccerin wes )s kee uieere xxv (06) 379 

é.m. & control........xxv (06)! § 387 

frequency control.....xxv (06) 387 

MCENOC mec oussaeee © XXVI (07) 1075 

elements ick a easee icin sen oem ele oe XXIV (05) 982 

etidtimancentestaaarreriiereys oe mec erecta XXVI (07) 1081 
equipment, Animas Power & Water 

COnEA eee racer XXVII (08) 7oI 

high-tension substation...xxv1 (07) 1308 
Hriese: discharpenecte..«..se. esis s XxIv (05) 948 
gas and fuse, current and e.m.f. 

OSE lOSTAIMS Mts hee ne eee syste ...XXV (06) 8096 
Golawsystemia ls Nitec slacks ntsc obs etek XXIV (05) 045 
graded resistor type.........0.-...00 xxv (06) 912 
SrOuUNd) CONNMECtIONS! ey. moe oe ose XXIII (04) 592 


Sap of mak- 


INL Qe See pes « XXVII (08) 700 

half-wave test........ XxXVv (06) 395; XXvI (07) 1080 
high-frequency Singlem test «5-130 XXVI (07) 1078 
high-tension, electrical properties..... XIX (02) 219 
horn-gap, advantages .............-- XxXviI (08) 450 
Characteristics: ierradit XXVI (07) 432 


with series 
resistor..xxviI (08) 454 
without series 
resistor..xxvlI (08) 454 


GONSELUCHLO MMe ier anism yehas XXIV (05) 9390 
experience, Taylor’s Falls 

TVD) 2 Sa. ce onic eee a ee xxvit (08) 416 

BELECLIV CM Lit ii asiane sera) stcre xxv (06) 903 

HNGOIB Fae Reason oe ona ook XXvI (07) 487 

ideal, requirements ........-..-:e+-0s XXVI (07) 449 

impedance measurement .....-...+.-. XXVI (07) I108 

inspection methods .........-.++++++ XXVI (07) I053 


investigation with tell-tale papers....XXIV (05) 976 
Italian high-tension lines...........- XXIV (05) 945 
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Lighting arresters, (continued) 


non-arcing power, 
relation to circuit 


effect of grounded 
neutralino. eax XVI (OF) 


liquid electrode, construction. See. RXVE (O07) 
Operation. sme ere XXVI (07) 
oscillograms of per- 

formance ........XXVI (07) 

location in transmission line.......... XIx (02) 

low-equivalent, design ..........-.-- XXVI (07) 
experience..... xxvir (08) 436, 
experience, Taylor’s 

Balls slin@s. cass ce Xxv1I (08) 
laws of operation....xIx (02) 


conditions! 22%... XIx (02) 
principles of opera- 
ELON LEM Caite tes 2% 04 XIx (02) 
maximum possible discharge from 
P1y lly hin Gaeta ae eietai ai 6 aie 6 See XXVI (07) 
multi-gap, effect of screening on ae 
formance .......XxXV (06) 
series resistor..... Xxv (06) 
shunt resistor......XIX (02) 
tests.xxv (06) 
Experience: ....nse meee Xxv (06) 
with series and 
shunt resist- 
CLGM nid accp VE OZ) 
graded resistance, current 
oscillopramm. tee tse sts XXvI (07) 
graded resistance, descrip- 
LOT Ma eirere te ies sitaie ss XXVI (07) 
graded resistance, experi- 
ENCE, Bole aes kc ase XXVI (07) 
graded resistance, opera- 
LON MuCHeOT yi ss outs srs XXVI (07) 
non-arcing power, calcula- 
Hon Vee ieee ee cwe rs Xxv (06) 
non-arcing power, condi- 
tions thatilatectsges «car. XIx (02) 
non-arcing power, tests....XXVI (07) 
Operations) theory. j.cn <5. XXVI (07) 
selective action, explana- 
PLOT re ciherae ete tc eee ene -XXv (06) 
series resistor, effect on 
pervormance: V.o.o...<csc Xxv( 06) 
shunt resistors, function...xxvI (07) 
shunting power of resist- 
GPS PLCSt Swe a seleicis eines cee ars XXVI (07) 
theoretical investigation....xxv (06) 
use of series resistors...... XIx (02) 
shunt resistors...... XIX (02) 
non-arcing power, tests;............. XXVI (07) 
Pearson-Cutcheon static discharger, 
CONN ECHIONSUE teeter tee XXIV (05) 
periormance,sactual ere deena s XXIV (05) 
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Lighting arresters, (continued) 
resistors, equivalent gap determina- 
CLOTS A ORS Me Le XxV (06) 381, 917 
sensitiveness, test....xXV (06) 303; XXVI (07) 1080 
series impedance, function SLE eee XXVI (07) II04 
fesistancer maximum... 2... xxv (06) 803 
spacing along transmission line. ......XXVI (07) 1314 
spark-gap (see Spark gap). 
PIS SCLECTYV.Ch ian «0:0 cath oats ee xxv (06) 916 
tell-tale papers, instructions for use..xxIV (05) 951 
interpretation [..... XXVII (08) 411 
method of fireproof- 
TR MeO ocho. ct eae xxvit (08) 781 
rules for interpreta- 
MtLOll wien sc xxvit (08) 755 
tests, classification MO FEM etek cies xxv (06) 368 
ITUMS CRVICCwetas riers pices ates Siar XXVI (07) I139 
mrethodsim.... ser Xxv (06) 365; xxvI (07) I102 
ATVALY WL CAL MES LUCY meee er somC ieee cere sca tere Sst ait XXVII (08) 421 
artificial, introduction into transmission line....xXXvI (07) II4I 
PUOGU CHOI sheers sts emaetaerecipieveieneisle.cule XXVI (07) II4I 
Characteristics, iClASSIMCALION cc.s case clverels «a0 XxXVII (08) 671 
conductors (see Lightning rods). 
CUELENtMCAalCHlAatIOMe. wees cles ewtoe ess chee XviI (08) 680 
definitionia. case XxXv (06) 365; oe (07) 402, 492; 
XxXviI (08) 799 
IMEASUTEMENT MES es «cereus cele toes sys XxviI (08) 679 
discharge, abruptness of wave front........... XXVII (08) 776 
quantity, “measurement. en..s..- s.0- XxviI (08) 687 
disturbances, area of action.......... xxv (08) 415, 435, 792 
GAUSESWmae = cette ot tent hoes agian XxII (04) 565 
duration PSF. partes eis ities ci waists XXVI (07) 1067 
efector iNSUlatiOniy seis cate sae XXIV (05) 983 
hinemlocations...<. sos .cs xxv (06) 428 
series inductance on 
potential distribution 
in transformer wind- 
rbekedcle teers Sich eNO ee xxv (06) 886 
stéell towers..-. 002. XXIII (04) 524, 537 
LOPOSKapliy Maee ews ns. XXviI (08) 450 
Oneinswlators) Pleaser ane xxvit (08) 426 
experience, New Milford Power 
Conn! MES: Meee 8 estat: xxv (06) 349 
frequencies involved.............. XXVI (07) 1062 
investigation, list of participating 
COMmpanlesne wees Phew orscis < s XXIV (05) 955 
line-to-line, experience........... XxXviI (08) 440 
mechaticallwanalogya.\..teselee> o's +e xxv (06) 881 
DOSSIDICMBSOULCES tet: tetas. elnter ae os none (QZ)! Baz 
record, Presumpscot Electric Co..xxvit (08) 446 
Taylor’s Falls system...xxvir (08) 408 
relation to line e.m.f....... XxXVI (07) IO5I, 1206 
theOryarmace oes we XXII (03) 331; Xxvit) (08) 42x 
wooden vs. metal cross-arms..... xxvir (08) 699 
AIRES oo Go Sn OpRe Sook Ee ODDO LOO oe eoacee XXvI (07) 1067 
: AEASIIFEMENC. Mier ie tam ames et .XXvil (08) 672 
effect of frequency upon disruptive power...... xxv (06) 372 
ONACHOKEeRCOM Sur mie ete aisinsisa ye ohare eee ciel xxv (06) 906 
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frequency, measurement ........--- vadee sinisinny s xxvir (08) 681 
recording meter, description........ xxvil (08) 684 

origin, theory ......--+eceeeeseeeneces se se oe XXVIL (08) 773 
penetration distance into transformer winding. .xxvI (07) I105 
tests, transmission line..........-- xxvir (08) 691 
phenomena, characteristics ......--+++++see+s+: xxvil (08) 770 
classification........ xxv (06) 367; XXvI (07) 401 
photographs ........cecececeseesecsesceenecees XxvI (07) 426 
potential measurement .......-++++e+ee eee eee xxvir (08) 676 
meters, description ...........++++++- xxvul (08) 678 
protection, advantages of choke coils...... XXYI (07) IIQI, 1192 
catenary structures ...........-...- XXIxX (10) I005 

choke coils, danger...............- XXVI (07) I194 

COSI G11 tara. s ap enegetemteusiays XXVI (07) 1207 

effectiveness......- xxv (06) 410, 914; 


xxvit (08) 431 
tests..XIX (02) 259; XXVI 
(07) 1194, 1203 


experience....... Xx (04) 564; XXV 
(06) 924 
fnctionSmee sewers xx (04) 566 
in line, experience....xxviI (08) 763 
oil, objections...... XXVI (07) I201 
JoCatiOn sx. cmreterayoeotear = xxv (06) 902; 
XXvVI (07) I197 
definitions of, termSwyua..< esate XxXvI (07) 1056 
engineering, glossary of terms...... XxXvVI (07) 1056 
equivalent needle-gap, determina- 
tHOTL, ccueateh Savere: s ote otearchs een ierAl aS XxvI (07) 1074 
generators, frame insulation........ XxXvI (07) 372 
grounded rods (see Lightning rods). 
effectiveness .......XXVII (08) 430 
wire (see Ground wire). 
effectiveness........ xxvir (08) 414, 


: 420, 449 
inductance required for different 

Volta esiat wah rey als nenicareteaniaie mies xxv (06) 890 
line-to-line discharger, installation..xxiv (05) 989 
location of devices on distribution 


SYStEMUaateeehiaw eo ces cantante xxI (03) 750 
sethodsgenr mies. « weiaasbinenircess XXVIII (09) 1163 
outdoor stations, grounded wires..xxvuI (09) 235 
Practice sin witaly revo. weiacia tae xXxIv (05) 948 
problem; istatementh s waiiiewctoe coe. sc s XXVI (07) 422 
record of disturbances on Taylor’s 
Falls Lif) Ciactees aahiare eateries os xxvit (08) 408 
static interrupter, effectiveness....... XIx (02) 259 
transmission line, spacing of arrest- 
OCS Phy ead ctetalamas ds BY ehieous,s eanitte XXVI (07) I314 
recorder for transmission lines................ Xxvit (08) 2 
rods for buildings, installation................ xxvit (08) 730 
catenary structures, ..0.c.is.05.54. XXIX (10) 1005 
CONSEPACHOM ocicisiy Hara viis via ema tigieleor.. xxvit (08) 418 
effectiveness ....... hash. tei ate oot odesoro akolnre Ae xxvir (08) 430 
experience, Taylor’s Falls line............ Xxvir (08) 415 
Ol Gtianallatomlineseanneeeeeen eon XxvI (07) 1241 
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TOPICAL INDEX 


Lighting rods (continued) 


Ma Gave, eovikivuhtaulit, Sc anaposmoonsecace XxXvI (07) 
stroke, effect on transmission lines............ XXVII (08) 
time-element in destruction:...............2.¢.- Xxv (06) 
; é Sttiking distancerwee once: sense. XXV (06) 
Time light, oxy-hydrogen, original..........0....c00s0000. XIx (02) 
Lincoln frequency meter, description..................... XVIII (OI) 
' synchroscope, mode of operation................ XVIII (OI) 
Linemen, rubber gloves, objections................2ce0008 XXII (03) 
Lines, transmission (see Transmission). 
Link insulators (see Insulators). 
Liquid electrode lightning arrester (see Lightning arrester). 
element pdennitionimern west eee cas ete XIx (02) 
ISSAJOUS HO URES aes oh en crn ge eee nr XXIxX (10) 
Little Tennessee river, minimum flow...................- XXv (06) 
Lloyd core-loss tester vs. Epstein apparatus............ XXVIII (09) 
iron-lossi testing apparatuses cade: oe eciek vance XXVIII (09) 
Woadsacceleration in railway) wOrke.. <2 sss eke od tos ai XVIII (OI) 
charactenistics, coast. defenses.........cen . icles sine XIx (02) 
Ghicagovwavieravesdailya, tame. nck.on cats Veen es XVIII (OI) 
lighting and power, analysis.......... XvulI (oI) 816, 
Citysupets Squaremmilenwes sms acm oniteeis caae cen XVIII (OI) 
ty picalencurviertatea. as: wena toes es XXVIII (09) 
CliVvVemebitttalog .cattnmeren si eitenteet. cole s ee eit XVIII (OT) 
eitecteon cost.orsenerryienerise ate: cde & XXVIII (09) 
with different prime 
INOVELS ees ces ae XXVIII (09) 
CleVatOte SCIVICEM. seas ney eerste estate vain XIx (02) 
hoistswmconical drm. sommes eecrtase ee es XXIX (10) 
Calculationw anaes ae XXIX (IO) 
cylindrical fd rutimepse ree esc XXIX (10) 
caleulationmen. soe XXIx (IO) 
eylindro-conicall drum n.c2-ea+ +4. 8 XXIX (IO) 
Koepesicalentation® anus t0-oe. sa 6 XXIx (10) 
MINE cro eee eS xxv (06) 152; XxIx (10) 
Calculationgeeincm aetekcewe os « XXIX (10) 
Whiting, calculation? ........; XXIX (10) 
PECL eee Reena © dle Se ots o's XXIx (10) 
Calculationmeetr meee jesse soe s XXIX (10) 
ATIC (HSt hia lbmea tiie truco eco sere clas sues XXVIII (09) 
hha State) So copn aortas 6:8 AeA 4 Doe eon an XXVIII (09) 
Cibragvaelsls Aes saeiy o 6 Iaeitic DACRE een xxv (06) 
ATIC CDi sete eet else o ajels ees ae xxv (06) 
SHIGA Mi oe.c Cio bin. a eane cots tor caine xxv (06) 
effect of high acceleration.......... XXIV (05) 
interurban, sibstationSaa.e ce 4-- XXII (03) 
Waltellinatme, .tteetrcer metho. 3% coickeles XXIV (05) 
residence section, typical... 2... cece ee XXIX (10) 
SYNCHTONOUS MNOLOTS 1. deel siiilti ihn vem « XIx (02) 
felephonte .eX Chany eye vetiyemine Naaysarlere es» siete: XXI (03) 
diactam roll traimsiac..e. «. e hee oeebenes XXIX (IO) 
dispatcher system of central station operation....... XXI (03) 
description....xxXvuI (09) 1468; xxIx (10) 
lighting, residential, maximum demand............. XVIII (Or) 
Load-factor, Chicago Edison Co. .........--sssseeeeeeeee XvuI (01) 
Ge raintoxe) | oe, Bebe cen cece RAL CIE are xxv (06) 
effect of battery, Chicago Edison Co........ XVIII (or) 
centralization of energy supply...xxvur (09) 
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lectric energy production. .xxII (03) 780; 


xxv (06) 140; XXVIII (09) 1400 
electric energy with differ- 
ent prime movefrs...... xxvulr (09) 1404 
economy of gas producers........-- xxv (06) 58 
steam turbine plant....xxv (06) 59 
evaluation of hydroelectric plants..xXV (06) 139 
operation and maintenance charges, 
hydroelectric plant.........+-+++- xxv (06) I4I1 
operation and maintenance charges, 
steam-electric plant ..........++-- xxv (06) 140 
lighting stations ..........seseee eee e ecto xx (04) 786 
WUTIO TH OISES Ie teriric ce Satie + vos sveresioe's lee mim XxIx (10) 283 
railway power stations.........++++ee+eeeee xx (04) 786 
textile manufacturing processes........ XXIX (10) 159, 163 
Locomotive, center of gravity, effect of height on track..xxIx (10) 1426, 
1441, 1445 
contractors, power requirements..........--- XxIx (10) 368 
effect of dead weight on track.......... XXIX (10) 1440, 1449 
electric, a.c. compared with d.c..........--- xxvir (08) 1601 
single-phase, 25 vs. 15 cycles...XXVI (07) 1396 
single-phase, 25 and 15 cycles, 
performance compared....... xxv1 (07) 138 
single-phase, acceleration char- 
ACLETISLICS Mins asc mix einer ers etre XXVI (07) 123 
single-phase, description, 1I5- 
CVCIEME c Hotes areieie c.ctete minute + eovaltee XXvI (07) 1390 
single-phase, effect of fre- 
quency on initial slip......... XxVI (07) III 
single-phase, effect of fre- 
quency on ratio of tractive 
effort to weight on drivers...xxv1 (07) 106 
single-phase, effect of fre- 
quency on tractive effort..... XXXVI (07) 115 
single-phase, log of mileage, 
New Haven Road........... xxvir (08) 1653 
single-phase, log of repairs, 
New Havenuroadesy.......: XxviI (08) 1649 
single-phase, log of trailing 
loads, New Haven road...... xxvit (08) 1655 
single-phase, New Haven, center 
OLVeLaVitvireeipiee deca. XxvI (07) 756 
single-phase, New Haven, com- 
ing with New York Cen- 
traleannrte ame secetitieles «a xxv (08) 1 
single-phase, New Haven, de lke 
SCLIPLLOM Mc ee eee ce SeoeXVI (O07) 075n 
single-phase, New Haven, power 
Characteristicamenansceranele aes « KV (07) eres 
single-phase, performance char- 
ACtETIStICS 2.0... eee eee eens XxvI (07) 1656 
single-phase, power character- 
istics compared with d.c. and 
three-phase .......-.....+e0e5 XXVI (07) II5 
single-phase, speed character- 
istics compared with d.c. and 
three-phasems fitree series aves cco XXVEO(O7) eens 
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Locomotive, electric, a. c. (continued) 
' single-phase, speed-torque char- 
acteristics....XXVI (07) 118; xxvir (08) 16094 
single-phase vs. three-phase for 


CHUM MUM ES ea eas eecen aie XXVIII (09) 1322 
single-phase, weight for 25 and 

TEC CVCIES ia treeite east een XXvI (07) 742, 1388 
three-phase, acceleration char- 

ACterISticgnmmeme coes « XKVE (OZ) 122 ur os me e4 
three-phase, acceleration tests....xIx (02) 521 
three-phase, advantages........XXVIII (09) 1315 
three-phase, disadvantages..... XXVIII (09) 1317 
three-phase, effect of driver 

Giametermuene eee cess cutee XXIV (05) 554 


three-phase, efficiency, actual....xxIv (05) 503 
three-phase, four-speed, accele- 


Fationy Curve saetas soe te ees Me XXIV (05) 506 
three-phase, frictional resist- 

ANIC Ee or ee wie kk Glee elas XXIV (05) 503 
three-phase, Great Northern, 

Control system Voame.ss2-++ XXVIII (09) 1330 
three-phase, Great Northern, 

design and performance..... Xxvllr (09) 1284 
three-phase, Great Northern, 

starting requirements........XXVIII (09) 1341 
three-phase, life of bearings, 

ACH IAL Meer eee Ma slt ere a el See XXIV (05) 474 
three-phase, overload capacity..xxIv (05) 547, 
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three-phase, performance on 

different classes of service....xXxXIV (05) 544 
three-phase, performance tests...xIx (02) 523 
three-phase, power character- 

ASUS Bas tore eee mache eee XXVI. (07) SLES 
three-phase, power character- 

istics compared with d.c. and 


SINnGle-pHAaSChaeswele ses has cook XXVI (07) II5 
three-phase, repairs, cost, Val- : 

TOUTES IIT gic oc ae daGorioc XxvI (07) 61 
three-phase, speed character- 

AStiGSamtstias Seale crahet ace XXVI (07) I15 


three-phase, speed character- 
istics compared with d.c. and 


Single-phase 2. uit asses caws es XxXvI (07) I15 
three-phase, speed-torque char- 

ACLETISHESM eye eiessaeiis ets cele XxXvI (07) 118 
three-phase, Valtellina, center 

Olsoravitvigtecei meee tecs «ae XXvI (07) 756 
three-phase, Valtellina, descrip- 

ELON GEMM ove ec kekche vers, aysie Sia sists XXVI (07) 745 


three-phase vs. direct-current..xXvII (09) 1329 
three-phase vs. single-phase for 


frunklines. .s.seeee eee ner XxviII (09) 1322 
three-phase, weight efficiency 

compated with dic. ..4...00..xxvilt (oo) 1342 

adhestonicochicient™ Sestie cs «canes tals XXVI (07) 1647 
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Locomotive, electric, adhesion (continued) 


tests, independent and coupled 


CfiVers hatha Ceeerag= xxi ( 


classification’ %......-+.ss0eessesss0e XXIX 
canal haulage tests, Lehigh canal....XXVII 
compared with Mallet compound 

for mountain service........---- XXVI 
coupled drivers, adhesion test......-- xxix 
d.c., acceleration characteristics...... XXVI 


compared with a.c..........+-- xxvir (08 


efficiency, actual .............-- XXIV 
gearless, performance charac- 
LETISUICS bye tee eal anes are! er ie XXVI 
New York Central, center of 
QUAVICVS sails cisisis ete ete cient XXVI 
New Yotk Central compared 
with New Haven...........- X XVII 
New York Central compared 
with Valtellina three-phase. ..XXIV 
New York Central, description. .x XVI 
New York Central, power char- 
ackeristicstiees Gece es cosaasante X XVI 
New York Central, speed char- 
ACtETIstiCSire heer eee tessa XXVI 
performance B. & O. belt line. .xxvimI 
different classes of 
SERVICE << cucenws s XXIV 
power characteristics compared 
with single and three-phase. ..XXVI 
speed characteristics compared 
with single-phase and three- 
Phasew@snecerte wooed wenn s XXVI 
speed-torque characteristics..... XXVI 
XxviI (08) 
verthree-phase |... .40s.ocecnes XXVIII 
weight efficiency compared with 
three-phase Gisor «Shin occestes XXVIII 
draw-bar pull, maximum, per axle....XXvI 
1685, 
driving gear, classification........... XXIX 
effect of location of springs on track 
MIStuUrPaNCeSicc dae ek ee ee oatscesn ss XXIX 
eight-wheel double-truck, stress dis- 
EID WON ce ter gecane sre XXIV 
rigid frame, stress dis- 
tribution 
essentialsieaturestenasea ca. .cauisees XXIX 
fast freight service requirements..... x 
four-wheel with pony trucks, stress 
CISTEIDUt tienes + ae ee XXIV 
single-truck, stress dis- 
tribution 
SEALS, ONT Ceca eee ei em ctesieces erase XXIX 
tOOth Pressure! weemaectio. cece. OBS 
CTANSMAS SON oeceynia. an reece XXIX 
gearless, concentric, inventor........ XXVI 
motors, objec- 
TIONS mene etre XXIX 
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Locomotive, electric, (continued) 
high-speed passenger service require- 
HCTIES Hier ee taeene ee th ois tin eee XXIX (10) 1424 
independent drivers, adhesion tests..xxIx (10) 1453 
interchangeability for passenger and 


SFEIGMUNGEDVICGT 2 Pa.cs s yee cae e XXIX (10) 1430, 1448 
maintenance cost, different tractive 
CLEGEUSHE Mee Sis eseiathe sewed tee XXvI (07) 1659 


mechanical design..xxvi (07) I701; XXIX (10) 1415 
mining efficiency, hauling canal 


boatsawest eee ean xxv (08) 287 

friction losses, hauling 
Catlalaboatse entice si seine XXvirI (08) 289 

operation cost at different tractive 
CHOTtSy Sewae hee XXvI (07) 1659 


mountain grades....XxvI (07) 1664 
performance compared with steam...xxvr (07) 1643 


plate frames, advantages............ XXIX (10) I451 

power characteristics compared with 
StGamiMet eae ee ek eee nta XXVI (07) II5 
power-speed characteristics........ '..XXvI (07) 1649 

regenerative control (see Control). 
Scotch yoke, description.:....2..... XXIX (10) 1437 
Side=rod drive Wee eek e dene ae feiwis.s XXVIII (09) 1336 
advantageswuysn: - een XXIX (10) 1435 

gear combination drive, 
advantages "S.c0..0sdes se XxIx (10) 1438 


slow freight service requirements....xXIx (10) 1422 
speed characteristics compared with 


SUCAIID ciate TOA Eee cle cites cies XXVI (07) I15 
speed-torque characteristics, various 

LVDESK wcities sicgicta ks, kaemior beaetelate es's. xxvI (07) 118 
stress distribution in trucks......... XXIV (05) 504 
switching service requirements...... XXIX (10) 1422 
tonnage capacity on mountain grades.xxvi1 (07) 1666 
trucks, stress distribution........... XXIV (05) 504 


tractive effort speed characteristics..xxvI (07) 1649 

weight on drivers, utilization tests....xIx (02) 837 
Headlight besterlocatioire jit serie hart ise cre XXIX (10) 1084 
high-power vs. low-power, tests...XXIX (10) 1053 


interchangeability for freight and passenger 


SEL VICC ee Petals ar etcks ore Aa wrens eee aero tne XXIX (10) 1430, 1448 
TMMINECHATACTETISUICS) feces stuaeinre gine Seiee es « XXvir (08) 1572 
LATIN OB ie, hemes sta eueeod MeHeets os sh iosei shen be seco 06 Xxvir (08) 1582 
SteATMMAUN eSTOMMCOCHICLEN Eyerye -lerale(isiniint == ~-° XXVI (07) 1647 
PUACTICE Mey. -taisses XXVI (07) 1678 

Atlantic type, acceleration character- 
ASHICSH Pie heute mice Lara a tors ee KEN (OZ) mi23 
power characteristics........XXVI (07) 115 
speed characteristics........ XXVI (07) 115 
speed-torque characteristics..xxvr (07) 118 
Classifications are mle re ater XXIV (05) 563 
Cleaning, ost Pho. ae easier nee see XXvI (07) 67 


coal consumption in suburban service, 
EYGITETA ne bogholod enn OP nce adr eCEaoer: XIx (02) 849 


280 


TOPICAL INDEX 


Locomotive, steam, (continued) 


compound Mallet, compared with 
electric for mountain 


SCLVICCMEE nittissiteaiencts XxvI (07) 1679 
steam consumption com- 
pared with simple...... XxXvI (07) 1667 
Consolidation type, acceleration char- 
ACCERISHCS ©... 215 XxvI (07) 124 
power character- 
ASHICS Perle cess XxvI (07) II5 
speed character- 
ASLICS eis iews = <r XxvI (07) I15 
speed-torque char- 
acteristics ..... xxvI (07) 118 
effect of blast on steel wire.......... XXvVII (08) 1705 
upon line insulators...........-. xxvil (08) 1620 
EXPFeSS SELVICE <2. shines we view ene XxIV (05) 565, 568 
freight, daily mileage...............-- Xxv0 (07) 
fuel consumption, actual...... XXVI (07) 146 
maintenance, COSt ...........- XXVL (07) ete 
TEPalnsiy COSE ten aisle <Pelale atic XXVI (07) I12, 1682 
SERVICE ix cnrerme nay ee aes 0 XxIV (05) 565, 568 
frictional ‘résistance (.t =. e-ncc.e---c XXVIII (09) 1307 


fuel consumption, different types..xxIV (05) 565, 568 
local, express and 
freight service, 


TOSES) Herchrexton ars XXvI (07) 16S: 
mountain grades, 
LOSES Ueto is ce 4 te xxv (07) 1661 
COSTS « chdentotroone sa citer eesti s a6 xxvI (07) 60 


heating surface, different types...xxIv (05) 565, 568 
maintenance cost...XxIII (04) 739; XXVI (07) 67, 1682 


different tractive 
GHOTES NRK eee ok XXvI (07) 1652 
Mallet compound, economy.......... XxvuII (09) 1314, 

1331, 1349 

road «testSes. oat XXVIII (09) 1331 
Milearem daily wa ccs Oe ecisoleccrans care XxXvI (07) 64 
operation cost, different tractive efforts.xxvr (07) 1652 
mountain grades.......XXvI (07) 1664 

Pacific type, acceleration character- 
ASTICS oe oat eta ie ier XxXvI (07) 122 


power characteristics...xxvi (07) 115 
speed characteristics....xxvI (07) II5 


passenger, daily mileage............... XxvI (07) 64 
fuel consumption, actual...xxvi (07) 146 
maintenance, cost..... XXVI (07) II2, 1682 
repairs, Cost........... XXVI (07) II2, 1682 ° 
Sefviceueas Mca eoats XXIV (05) 565, 568 


performance compared with electric...xxv1 (07) 1643 


mountain grades.........xxvr (07) 1653 
power characteristics compared with 


GLOCHHICH: marae s Renesas teas XXVIV COZ )eeennG 
power-speed characteristics ........... XXVI (07) 1649 
rate Of evaporation ware sae nine ane oe XXvI (07) 1651 
repairs, cost, Manhattan Elevated..... XXVIV (O07) ease 


New Haven road........ XXVI (07) 149 
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Locomotive, steam, (continued) 
simple, Consolidation dimensions and 


WIS ES ee tate oy, atahiar a ate Risionersse XXvI (07) 
speed-tractive effort charac- 
EOLISDICS paray Siminiane i Waretate slants XXVI (07) 
speed characteristics compared with 
lECERI CH cin Sesto he instal dite as 3 ate XXV (07) 
speed-torque characteristics, various 
LY DOS ier atariater es Sih eo eR ne SVE (O7) 
steam consumption on mountain 
PLACES h tests Prec asus o serscteerebene XXVI (07) 
tonnage capacity on mountain grades..xxvi (07) 
traction coefficient, maximum.......... XXIV (05) 
tractive effort, different types..... XXIV (05) 565, 
speed characteristics....xXVI (07) 
weights, different types.......... XXIV (05) 565, 
on drivers, utilization tests....xIx (02) 
storage cubattety, aGvantageseaae.. ‘caste +>. XK LE(Os) 
Galewlation ieee comics wars «.cuum XXII (03) 
battery rating.....xxII (03) 
Clasgificationias tater asi ixctere XXII (03) 
control methods “irrtne. su... XXII (03) 
speed. regulation.....0...... XXII (03) 
wheelssradinseot eyrationeenii bia. siemctastes os « XIX (02) 
slipping point, change due to internal 
Ct OMlimntas isatialeiee.cie eablom emer nie ates XXIV (05) 
London, Brighton & South Coast Ry. double catenary 
CONSERMCH OIE wee nes maitatst iene TN « stort let secrete « alone xxvir (08) 
Long Island R. R. electric section, description............ XXIII (04) 
MAPROLECLECLIIC SECHION etalascitcvs cranes XXIII (04) 
SERVICEIMLEStSigniteais eee cts cine hina ousis sic XXIII (04) 
Segnell Gai Sen Ue eee Oe oes AOU XXVI (07) 
Loop test, power cables, connectionS...........-+seeeeeee XVIII (01) 
Los Angeles Aqueduct, description..............eeeeeee XxXIx (10) 


Losses, corona (see Corona). 
eddy-current (see Eddy-current). 
hysteresis (see Hysteresis). 


Lubrication, bearings, large gas ene Nl eSaacwyanatranee ne XxIx (10) 
Luminescence, definition ..... Asie e's pe tee cree steer eens XXVI (07) 
maximum efficiency with vapors.......... xxv (06) 
theoryagerie-er Jed a dedWe cee e eee veneer enssens Xxv (06) 
_ Luminometer, Burnett, description ............seeeeeeeeees x02) 
Houston & Kennelly, objections............. xx (02) 
Luminous intensity, mean hemispherical, equation........ XVIII (OI) 
horizontal, measurement with 
Matthews photometer......... xx (02) 
spherical candle-power, deter- 
PTMELATION acres musts ane choke ne cieeysiay xx (02) 
spherical, equation ............ Xv (01) 
spherical, measurement with 
Matthews photometer......... xx (02) 


spherical reduction factor, measure- 
ment with Matthews photometer....xx (02) 
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Motors, a. c. induction, (continued) 
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peripheral speed, selection........ XXIV (05) 678 
DPerimissiblemadrop wanes ates os XXIII (04) 785 
phase unbalance, study of effects.xxvut (09) 559 
Polyphase air-capeee sme. eee XXIV (05) 546 
chatactenisucsm as. ace XVIII (OI) 613 
‘eet, UL SEasutanade XXVIII (09) 1320 
overload capacity.......xxIV (05) 547 
power-factor .......... XXIV (05) 546 


regulating effect on 
unbalanced circuits..xxvi (09) 585 
speed-torque charac- 


CETISLICS Meera tte xX (O02) esa 
voltage unbalance, study 
Ob MerectSacee wesc ane XXvIII (09) 559 


power, effect of phase unbalance.xxvut (09) 563 
voltage unbalance....xxvur (09) 
562, 576 

power-factor characteristic, com- 
pared with syn- 

chronous motor..Xvit (O01) 375 

different sizes...... XVIII (01) 906 

effect of frequency.xvuI (01) 906 
in terms of design 


constants ........XXIV (05) 650 

power-time curves................ XvlIr (Or) 616 
Lailwayemacceleratianmnsat.-sae ty: XVIII (O01) 325 
AIT= Caper Mths’. ecle ke oa XXIV (05) 546 
Guitdtantale fi Moons eee XvuI (or) 614 

Ganz & Co., air-gap..... XVIII (OI) 105 

ideal conditions......... XVIII (OI) 509 
POWeI-LACtOtueshidun wee ie: XVI (or) 614 

starting current......... XVIII (OI) 325 

reaction On) generaton, «-.....-. +s XVIII (OI) 375 
regenerative control, tests....... XXVIII (09) 1313 


regulation required of generators.xvim (oI) 381 


relation between slip and flywheel 
CMLECE ae caarvas co siaeietethoe eee cies XXVIII (09) 872 
Helabilitvarer lassie a titeee teases ues XVIII (01) 376 
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Motors, a. c. induction, (continued) 


rheostatic control, power con- 


SUMPHON) ce. 00 06. oe a> seoninies XVIII 

rolling mill, controi........-.+++ XXVIII 

design data........ XXVIII 

rotating field, characteristics..... X XVII 
rotor resistance, automatic regu- 

LAtLOTLA PANTER lea tes eet ose 2 XXVIII 


secondary field, reactive effect....XXVII 
single-phase, current losses, cal- 


Culation. ..cee.ss6 XX VEE 
current losses, exact 
equation ....... XXVIII 


Heyland diagram..XxII 

Heyland diagram, 
derivation .......XXIII 

performance, calcu- 


lation eieasesas XXVIII 
starting torque, cal- 
CULAHON IA. craic» XXVII 


starting torque with 
phase splitting de- 
vices, calculation. XxVII 

theory, analytical...xx1I 

torque equations...XXIII 


vector diagram...XXVIII 
Slip sMeter fee eae. oe siete asl = sere XXIV 
relation to tordues....-a5 +6 XXIX 
slot leakage, calculation.......... XXIV 
effect of squirrel 
Cage Speeds cc. cas XXIV 
reactance, formula..xXvI 
tests.....XXVI 
speed characteristics, compared 
with synchronous motor........ XVIII 
SPCeG-time CUPVER 56 .nernes + dienes XVIII 
startingcharacteristics: e200. 5. XVIII 


characteristics, compared 
with synchronous motor. XVIII 
current compared with 
directhcurrent) . sccm XVIII 
TOLCUE weatccipeis sin eer eneN as XVIII 
compared with di- 
rect current......XVIII 
stator temperature, effect of high- 
resistance TOLOL we. ceca cis XXVIII 
temperature rise in rotor, calcu- 
lation rien Gano rete se bien XXVIII 
temperature rise, starting, calcu- 
Latin eae clement te ce serene. XXVIII 
temperature rise in stator, calcu- 
lation ere rene oe rete isto XXVIII 
temperature-loss diagram........XXVIII 
theory, method of teaching........ XXI 
tooth-tip leakage, calculation...... XXIV 
reactance, for- 
aE caceire XXVI 
reactance, tests. xX XVI 
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Motors, a. c. induction, (continued) 


torque relation to ¢.m.f......... XXVUI 
SH DW nora eee ORL 
total leakage, calculation......... XXIV 
variable number of poles........ XXVIII 
speed, characteristics of 
hoistingaplants o..e ens exEX 
WSamiGIrectaCULrentarirss wees feces XVIII 
for factory 
driver inn one XVIII 
weight, compared with direct 
GEO RAS 8 aoe co cra Coe POS XVIII 
windings (see Windings). 
zig-zag leakage, calculation........xXXIV 
coefficient, calcu- 
HALION Meares oe XXVI 
coefficient, defini- 
TMOSID Bia senicterctnas XXVI 


reactance, formula. xXVI 
reactance, tests...XXVI 


railway, maximum size for truck suspension. XXIII 


Steelnmilswaitst iW os. 7 eee cial: XXVIII 
synchronous characteristics, ideal........... XVIII 
load curves..... XIX 
compared with induction 
MOlOt, cHavcseueennen meekeee XVIII 
compounding method ......... RIG 
construction, compared with 
INGUCtIOM MOLOT les. ~ . . - XVIII 
cost compared with induction 
HHOOLROVE 6 Sigtarstin 0d Go uOe CORO XVIII 


current characteristics com- 
pared with induction motors. xvuI 

design for power-factor regu- 
EKsotats Sy je ooneeercad tee XXIII 

excitation, effect on  trans- 
mission line performance. ..XXIX 


flywheel effect............¢... XXIII 
itistaDilitvabeerrccmaeee te her XXVIII 
ODIECHLONS m Mier sens surest ti eke XVIII 


performance characteristics, 
compared with induction 


MOOT Ae see tlee ore © osc XVIII 
permissible-drop.............. XXIII 
phase characteristics .......... eb. 

unbalance, study of 
Gilectsiy paws fy ns) © XXVIII 
power, effect of phase’ un- 

balance ipaas fetta <0" tone XXVIII 
power, effect of voltage un- 

balance eich nao os XXVIII 
regulating effect on unbalanced 

(SROEIERS | hina gk c OCR OBOE XXVIII 


power-factor _ characteristic 
compared with induction 
0010) 40) ay Rano OD Ce OCI DER air cho XVIII 
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Motors, a. c. synchronous (continued) 


power-factor characteristic 
compared with induction 
HHOLOT ote suena 5 Casares XVIII 
power-factor regulation, au- 
tomatic excitation .......... XXIII 
power-factor regulation, early 
LSC MESS olnee ecm inn cee XXIII 
power-factor regulation, in- 
ventor of system .......... XXIII 
power-factor regulation of 
long transmission lines..... XXIII 
power-factor regulation, meth- 
od "of ratings ace eceteeses XXIII 
power-factor regulation, short- 
CIECUIE LIMItSe see ese ete XXII 
power-factor regulation, speed 
Jitnits he ra ee eee ae XXIII 
power-factor regulator and 
MGtOL COMPING Nanos seb na XXIII 
rating for power-factor regu- 
lation Ah. oceans cet cot XXIII 
reactions on generator ....... XVIII 


regulating characteristics, me- 
chanical conditions that 


affect tester cede cote tes XXII 
regulating power-factor........XIX 
reliabilityay wo.eiaen casa cee XVIII 
speed characteristics compared 

with induction motor....... XVIII 


starting characteristics, com- 
pared with induction motor. xvur 

voltage unbalance, study of 
CILECES Batt. antes « Boe XXVIII 


applications, attaching pinions to standard motors.xxIx 


choice for different machine tools...xx1x 
group drive, selection of number of 
MACHINES Paes See ee XXIX 
vs. individual drive for ma- 
chinestodlsiace succes tete XXIX 
importance of using standard types. .xxIx 
individual vs. group drive for 


machine’ toOls Mime. covswice artes: XXIX 

to machine tools, examples.......... oo dip 

general principles. xx1x 

DUTNOULS, CAllSCG.. sterents covey cereretirs ia in om eee XXIX 
control (see Control). 

design, elastic stresses, theory ................0. XXVII 

d. c. adjustable speed, performance of different types.xx 

armatures, method of design................ XXIV 


(also see Armatures) 


compound, effect of amount of compounding 


upon flywheel operation....... XXVII 
speed-current curves 


speed variation for given change 
in load 
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Motors, d. c. (continued). 


cross induction, dennition) . ee... -keekee ek Xxvir (08) 157 
current consumption, different sizes......... XvllI (01) 904 
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eMiciency, different isizés.. hoses vedas ces XVIII (OT) 904 
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lation sine. cee eee ee one xxl (03) 670 

efficiency, relation to maximum 
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flash-over tendency, elimination....xx1 (04) 386 
heat loss determination............. XXII (03) 672 
distributions aa, .eee eee xxl (03) 672 

Hutchinson method of calculating tempera- 
tue mise te tine cates. 6 5 xxIr (03) 661 

method of calculating tempera- 
ture rise, limitations.......... xxi (03) 680 

losses, average during acceleration, calcu- 
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rating, calculation for given service.......... xxIr (03) 661 


series, commutating pole, commutator flash- 
ing and creeping 


“IStances se tes XXvI (07) 1418 
diameter of com- 

ENO Sonaedor XXvI (07) 1414 
description ....... xxvr (07) I4II 


general discussion.xxv1 (07) 1407 
maximum voltage..xxvi (07) I414 
potential between 

commutator seg- 


MEMES) Ceet cies +x xxvi (07) 1414 
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commutation troubles in railway ser- 
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output compared with single-phase...xxvi (07) 701 


296 


TOPICAL INDEX 


Motors, d. c. series, (continued) 


power-time curves ......--+++:- xvi (O01) 
potential between commutator seg- 
TLELIES Na etek, « ale ble tile nes wie ate XXVI 
speed-current curves .......-+++-+++> XXVII 
formula ps. sae XXII 
empirical equa- 
tiO1l 4 pate XXII 
speed-time, curves ......-.---- xv (01) 
speed-torque characteristics .......---- XX 
speed variation for given change in 
TOA eect nicest sien eee Cet XXVII 
torque-current curve, empirical equa- 
HON Wee. ities XXII 
equation ...... XXII 
weights compared with _ single- 
phase yoc sap ieee eee a oat xxvr (07) 
shunt, commutating pole, advantages.......- XXV 
commutating pole, excitation relation 
£0 SPCEG was 20k/a ed ae de ese cam ars XXV 
commutating pole, flux distribution, 
no load and full loadic...-..-. 5.5: XXV 
commutation with weakened field...... noe 
design factors *./..0)...06sssee ses sees XXV 
flux distribution at full load, high 
SPCCAM Mumicciee.. ss siniaclery = sien entered XXV 
flux distribution at no-load, high 
Speed Meee moc tet i aide eles estas XXV 
speed-current curves .............-: X XVII 
speed variations for given change in 
Le Ree atta c = ata Saree erates eee XXVII 
starting characteristics ............++-+++.- XVIII 
Steel-mills, first tan Westy sere. 0 asians ciate XXVIII 
Stow, performance characteristics .........-- XIX 
variable speed, classification ............++++- xx 
operation on three-wire system.xx 
weight compared with induction............ XVIII 
elevator a. c. power-time curves, testS............. Xi 
(ANE ON Vaan hee crits o> soe Sakae gnc XIX 
d. c. power-time curves, tests............. XIX 
number direct and alternating operated 
Bi UN CWWCOLK Sects. sussiste.tss/e cle a ole aicinioienoints XIX 
field poles (see Field). 
history of applications in steel mills............ XXVIII 
hoist, rating calculation... ...-02. <s.6..-...; XXIX 
operation, burnouts, causes............0++-..+-6- XXIX 
pinions attaching to standard motors............ DO: 0 D.e 
railway (also see name of motor). 
a. c. advantages compared with d.c...... XXIII 
speed-torque, characteristics ...... XX 


vs. d. c. general discussion....xxvr (07) 


calculation of capacity from typical run 
CUTVEs TS ENL Oe crane teins » dstcfos XXIII 


constant power vs. constant speed........ XXIV 
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Motors, railway (continued) 
d. c. acceleration copper losses, equaton...XXII (03) 149 
iron losses, equation....xxir (03) 150 


advantages compared with a. c...... xxi (04) 625 
copper lossesii) s.4%- XIX (02) 158; xx (03) 283 

actualerew.saiaecee eer: XIX (02) 170 
distance-time curves, universal...... Sencae (Kopi) ag) 
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flywheel effect, effect of gear ratio....x1x (02) 166 
heating, relation to square root, 


meanesquare ctirrent .cs4cus-2 oa Xx (03) 301 
IFONglLOSSy.. seme XIX (02) 158; XXII (03) 286 
ACtUAl we hearths aon we eee XIX (02) 170 
variation with speed........ xIx (02) 158 
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factorsmenaty Mimite cad. yl xxi (03) 281 
motor curve acceleration energy, 

CCMA ONE ey erect cepnices cotines xx1r (03) 148 
PEKIOFMANCENCUPVYES, week cies se. oe Hee x1x (02) 140 
Catine  determmatioim mee aie XIX (02) 160 

one hour and continuous..x1Ix (02) 159; XIX 
(02) 171 
schedule speeds for different opera- 

LIGHECONGAMIONS Te a. clewicle sitters ote ours xix) (02) 7176 
service-capacity ClUrves ......6--...-- XIX (02) 817 
speed-current curve, general equation.xx1r (03) 138 
speed-time curves, universal ........ XXII (03) 143 
speed-torque characteristics ........ xxIIr (04) 627 
Startingschanactentstics’ ..).s. om. XIX (02) 534 
temperature measurement during 

OME TAONM PMI te cess \a cade et xxir (03) 201 


temperature rise due to copper losses. XXII (03) 283 
tractive effect current curve, empiri- 


CalmeGatiON see. w.aeee eects XXII? (03) 172 
gear ratios in practice......+....+..+..+- XXIV (05) 5690 
heating losses distribution .............-. xIx (02) 812 
Tkebitewlont Ghherrin oq o00 como dnaue se oo ococe XIX (02) 550 
concatenated, energy consump- 
Toit > boo Ee ae ree xIx (02) 538 
energy consumption............ xx (02) 538 
starting characteristics, con- 
Catenatecluwmecalr setters secs xIx (02) 534 
starting economy, calculation...x1x (02) 534 
three-phase disadvantages ........--.+-+- xXIx (02) 544 
limitations in design.............+.2+-55- xxvr (07) 605 
one-hour rating, advantages ...........-- xIx (02) 824 
radiation power .........eeeeeseeer scenes SEIN (O2)eael 7.0 
rating, relation to service performance... .XXII (03) 102 
space economy, effect of mounting...... XKEX (IO) 44 


speed control (see Control). 
Motor-generator, cost compared with synchronous con- 
verters..xvimr (OI) 153; XXI (03) 436; xxvr (07) 
309, 313 
efficieticy su. 4+: ae xvut (or) 138, 144; XxXv1 (07) 674 
compared with synchronous 
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induction, advantages over synchronous 

converters.Xvili (O01) 612; XXIV (05) 

cost comparative...... XXvI (07) 3090, 
efficiency ..XXVI (07) 300, 316, 322, 320, 
reliability, comparative..xxvI (07) 305, 
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reliability compared with synchronous converters. xXVI 
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Starting, ease compared with syn- 
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standard speeds, 25-cycles: .. .. 04.00 en's XXIV (05) 
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synchronous, advantages over synchro- 
nous converters....... XvulI (or) 
COSE S555 cee eee s wiser XXIV (05) 


comparative ».XXvI (07) 309, 
efficiency..XXIV (05) 719; Xxv1 (07) 
316, 322, 320, 334 

interchange of current 

between different ma- 
chinesmitestsaaen, ois. Xxv (06) 
methods of starting...... Xxv (06) 
synchronizing.xxv (06) 

parallel operation, load 

division, effect of ex- 


Citation’ se. Mesa os iaces Xxv (06) 
phase displacement rela- 
tion to angular lag..... Xxv (06) 


reliability, comparative....xxvr (07) 


_ 320, 326, 328, 333, 342, 344, 347 
requirements for equal 


load Kdivistoniges. «0... Xxv (06) 
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starting, ease, compara- 
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technical data on com- 
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Motormen, effect on power consumption...............04- XIx (02) 
Mount Whitney Power Co., generating stations.......... XXIxX (10) 
irrigation-power system....XxIx (10) 
Mountain railways, service characteristics................ XXvr (07) 
transportation (also See transportation). 
classification:) eter eee © xvi (or) 
aiules tmaxtinem -pull oy) vicxinten feats ta ge eee xxvir_ (08) 
mountain transportation) <s..a.cnneae nd en eee Xvi (Or) 
speed of hatilingscanal boatssiews see eee aes. XXvir (08) 
Multi-gap lightning arresters (see lightning arresters), 
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Navy, French, electricity, applications...........seceeeeees XIX 
Seneratom rooms temperaturess.decwiee ee celavieles co ee XIX 
German,melectricityarapplications....chen-sees-cne XIX 
relative merits of a. c. and d. c. energy on ships. ...x1x 
Russians electricity sapplicationsGmm.e.: a. seccm ead XIX 
StATIG AT Celina eo mAeeer Ne R PR ates Meneses «haat ta sg ca), = XK 
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electrical specifications, criticism of low 
PEMPerainemrisee wane ries dee wa oss s os os XIX 
History lol, voltagesh used, paki. acs «06% s.0:006--5 XIX 
MMOLOLEAP PU CAtlOnS meee ties. oiscsso%1s «esis viciess be XIX 
ammunition hoists........XIX 
WOAEBNOISTS May ow «eters os xIx 
ULE LCUS IE ois terete: severe ols ys, susie XIX 
requirements for electric machinery on shore. x1x 
signal telegraphs for warships............... XIX 
solenoid whistle for warships............... xox: 
specifications, electrical equipment........... XIX 
engine-driven generators....... XIX 
Senehators emotes ose es XIX 
switchboard, standard arrangement.......... XIX 
Wilt eames oes XIX 
Wilde STALE S BRO Merry cite oc cere eas ee as XIX 
U. S. S. Alabama, dynamos, construction.......... NBS 
Chicago, generating equipment............ XIX 
Kearsarge, electric distribution system... .x1x 
Trenton, generating equipment............ XIX 

Needle-gap (also see Spark-gap). 

accuracy for e.m.f. measurement........... XXIV 
calibration, effect of current limiting devices. .xxiv 
PLOUNUING UA iacseeecunoe : XXIV 
small series gap......... XXIV 

with various current limiting 
GERWIOES A ctaadoan nen means XXIV 
effect of small series gap on breakdown e.m.f..xxIv 
erm, ft. effect of arcing eround!: ..0..esee cages XXV 
Metal liceeFOUNC Bers) acensates XXV 
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equivalent, effect of natural frequency....... XXVI 
quantity of charge...... XXVI 
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ANCASULCINEN tumiaies aoe ee Ceara nes XXV 
method of determination......... XXVI 
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lamps (see Lamps). 

Neutral currents in star-connected generators, theory..... X XIX 


grounded (see Grounded). 
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IN Gum Lavielurts.t ae XXVI 


209 
(02) 583 
(02) 735 
(02) 582 
(02) 701 
(02) 582 
(02) 580 
(02) 610 
(02) 698 
(02) 643 
(02) 607 
(02) 608 
(02) 609 
(02) 609 
(02) 703 
(02) 614 
(02) 613 
(02) 589 
(02) 590 
(02) 592 
(02) 599 
(02) 600 
(02) 603 
(02) 583 
(02) 586 
(02) 648 
(02) 585 
(05) 446 
(05) 432 
(05) 432 
(05) 432 
(05) 427 
(05) 432 
(06) 378 
(06) 378 
(06) 378 
(07) 1082 
(07) 1084 
(07) 1083 
(06) 381 
(07) 1074 
(05) 449 
(06) 373 
(07) 628 
(10) 765 
(06) 349 
(08) 1692 
(02) 879 
(07) 1676 


300 TOPICAL INDEX 


New York Central (continued) ; : 
locomotive dimensions compared with 
Vattellina three-phase 
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eficiency/s cats ceeiee eee XXIV (05) 
signal system in electric zone......... XXVI (07) 
specifications for 11,000 and 650-volt 
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Edison Co. all-year efficiency of synchronous 
CONVETCEES. Wome ae diane tere Xxvir (08) 
experience, high-tension cables.xxII (03 422, 
record of cable troubles.......... xxvir (08) 
New Haven & Hartford catenary construction.xxIx (10) 
delays compared with 
New York Central.xxvir (08) 
fuel consumption, 
steam locomotives..xxvi (07) 
locomotives, log of 
mileage) cree xxv (08) 
locomotives, log of 
repairs) cAveeeos xxvit (08) 
locomotives, log of 
trailing loads...... xxvir (08) 
log of delaysi.. sans xxvit (08) 
operation ....xxviI (08) 
pioneer features..... XXvII (08) 
repairs and = main- 
tenance charges for 
steam locomotives..xxv1 (07) 
voltage drop, actual..xx1x (10) 
Subway, weights, loaded cars*<-...... 22... XXIII (04) 
Niagara Falls, alternators, first, mechanical features..... XVIII (OT) 
circuit diagram of transmission system...xvur (or) 
development, reasons for adopting 25 
CY CIOS Ee nics ose 6 tance xvir (or) 
reason for adopting 2,000 
VOLS mame ce tees XvIr (O01) 
report to Cataract Con- 
BEEuCtION, CO... eee Xvi (OT) 
estimated 'nower vitesse ee ec xxvirt (08) 
experimented high-tension line, descrip- 
tlOTL So ce tee eR hee eee ee xxvit (08) 
ice troubles, preventions ................. XXIV (05) 
MAD Ais, cuals eats geceeeneiee oe Net eaeroe = aaa cies XxIv (05) 
Power Co., cable bridge constructions....xvirr (01) 
connections, various stations, 
diagratremiee cee xIx (02) 
customers and loads........, XVIII (OT) 
date of starting first gene- 
TAtOnE Ve soma tinker ona eae XVIII (OI) 
energy output of plants....xxvrm (09) 
external revolving field gen- 
erators, sectional view...... XIX (02) 
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Niagara Falls Power Co. (continued) 
generator: eficiency y.acrece ee XIX 
revolving weight. .xvIIr 
sectional drawings. XxvIII 
ventilation in power 
house Nov 22... x1x 
internal revolving field gen- 


(02) 
(or) 
(or) 


(02) 


erator, sectional view..x1x (02) 770, 


local distribution system..... XVII 
methods of starting plant....xvIII 
power house No. 1 plan..... XVIII 

No. 2, descrip- 
CLGIUG cI stertersts oe XIx 

transmission line, construc- 
LON ae, he ree chs ito XVIII 

underground distribution 

Sy Stem eres piacrmyecnrorh oes XVIII 
Lockport & Ont. Pow. Co., cable sizes............ XVI 


lightning arrester 
equipment of sub- 
Station Memes... cs XXVI 

spacing of lightning 


arresters along line. xxvI 
standard spans...... XXVI 
transmission plant, 
description ....... XXVI 
Niagara-Buffalo, transformer house connections.......... XVIII 
tealismMission litle, mapa. ema. sees e ees XVIII 
DIANE varcseaser eee aeee eee XVIII 
Nickel. electroplating, current density .................:.. xIx 
DLOCESSUME LACE Rt Geert nce insets XIX 
AMASHCHIZAMOTIMCHEVE Masadeayae tee dente cer «sae ees XVIII 
temperature coefficient of resistivity .............. XXV 
Nickel-steel (see Steel, nickel). 
INiGHOlson arcing: TINS Seamer net. freien se tr ce eens XXIX 
(also see Arcing rings). 
INishteschools, field of usefulness <2.)..0. 5.2. 1ca oe aes XXVIII 
Nitrogen, coefficient expansion, temperature.............. XXV 
Non-synchronous generators (see Generators induction). 
Northern Texas Traction Co., service tests .............. XXII 
Northrup hot-wire comparator .........--.----..ee- sees XXIV 
Oechelhauser gas engine, description .........-...+....-- XVIII 
@bnaprelationeto Cc. acs) Unite alee we =< XXII 
@ils) “burning “temperatures “22,0... \. cqens-- pees oe XXIX 
carbonized, dielectric strength compared with new 
OF ees oes ich an AU ec ER Ne XXIX 
resistivity compared with new oil...... XXIX 
characteristics as cooling agent...........-.:+++4+. XXVI 
cotton-seed conductivity, thermal...............-+.- XXIV 
dielectric strength, effect of moisture ...........-.. XXExX 
temperature <......... XXIX 
various shaped electrodes...... XXIX 
disruputive energy ........-: cece sere e cece te eneee XXIX 
drying, centrifugal method ...............+2+ssees XXIX 
CHEMICAL IMEtHOdS: secs efutereie wey- aero seve XXIX 
eAtRIIetOCU SERIA mo ereR etree white a stain alee XXIX 
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Oils, (continued) 


methods’ ‘relatrvewmeritseasseaeee eee ele es XXIX 

paper wfilter Qammei ioeis 6 ote oe eters setts XXIX 

fires, extinguishing with steam ..............-++++- XXIII 
flashing. tempetatiinems sms + «<i. oeewies erties XXIX 
insulation resistance, effect of temperature......... XXIX 
linseed) conductivity, thermal@ faces... . o- esses XXIV 
non-{reezing xl Setese eer ae aes eo Wino One Seiewien XXVIII 
paraffin, dielectric strength, transient e. m. f........ XXIX 
Specific, eravitymenc soastease as 5 steno eee oes O.4n.4 
striking distance, infinite transient e. m. f.........-- XXIX 
switch, chemical composition, required.............. XXIII 

He MeSteTECUITEG. 5st. = ses +e stitial ete wee eles XXIII 
hashapoint.srequiredg.. o/essene se ee sere XXIII 
Specific-gravity required ...........+.-+---- XXIII 

switches” (scehowitches))! °c. jo wescemsios. ss see el XXIX 
testsiOrk patatiirteee ek. Ca:1se ASEM os toes vs elas XXIX 
SUIPNUP aaa Raced tes awe ee Soaks mae eon XXIX 

transformer, as fire extinguisher ......-.-........: XXIII 
burning »teniperature, 2...-..- 5-2-0 XXIII 

EXPIOSIVE EPLESSUNC) ae oy aioe oe aac ae XXIII 

HTERrickiy. aeerdetis o fete cake see XXIII 

EI restate) Geiget ode c oc oe XXIII 

DEODETUICS mrenicic che chee sate cere ovo e ome XXie 

HOSLIN MRE tony apactets pence eee sete eters XXix 

WESCOSILV Bem tytn, s+ crore nn ree we oe eee XXIX 

Ontario Power Co., transmission system, line troubles....XxXIx 
Ore handling equipment of Gary plant.................. XXVIII 
machines braking tee sone we Sse ace se Steer Xx 

Motors, Speed cOMtLOl] Gadus suet eeiee © sale XXVIII 

power requirements ....... AS San cara eas XXVIII 

unloaders, power requirements .............. xxv (cg) 
speed control System /s. 05. ¢.0sc0n~e sn XXVIII 

Organic products, electrolytic production.................. XIX 
Orsat, flue gas analyses, description ..............eeeeees XXVI 
_ Oscillations, free, equations ae Neraeee Pads sae eyes eS XXVII 
Peteration, MInetnOdS . waste sees acces re aoe XXVII 

produced by rupture of arc short-circuit....xvi1r 

TVPICAl Peers ate trata cet ae fess tle hee hacer oe XXVI 
Oscillograph-sBlondel, descriptionme suse s «uve cepa XXIV 
schetiatieuGiagtam eevee ee XXIII 

iDtddelle description ee eeanunanieeetnot ae XXIV 

ELLOLS. Tia wien 1 Wetrneroes oie terete us aie eters XXVII 

first use on high tension lines ............. XVIII 

General Electric, description .............. XXIV 
MALUGAlePEMOd . <> aie. cies XXIV 

pcoaibiny A eee, XXIV 

Limitations ee... steele ert reme teste sont xxvir (08) 

natural frequency maximum ............... XXV 

silver vs. phosphor-bronze vibrating strips. .xx1Iv 

use in detecting arcing ground ............ X XVII 


Osmium filaments (see Filaments). 
lamp (see Lamps). 


resistivity temperature, coefficient................ XXV 
Owens, "ctitve tracer, descriptions... ..cseecects oar ee XIX 
Oxythydrogen, ‘Wmelight, original’... ....esse.see ss eerunee XIX 
OzitevconductivitvA thermal Siic.u.ckacw cris an eenin anita XXIV 
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Ozokerite-dielectric: strength 3y,i00e.<.s. ddveecBanvercawe XxXv (06) 
insulating properties. 2.5 :i.rccus..<sbpidonsen dideod 3 xxv (06) 
Mel bnew painter Mrsseh tee yes We, cectese hy tor ees he xxv (06) 
SOLVeI immer e ts ya ele te hic che. fos cede easiness eis XXv (06) 
Ozone efection rubber 1. commiexiimads einen aceev ee. XVI (Or) 
electrolytic: prOd@er toting. oan 4. kes casa wwicvieoee., « XIX (02) 
Pacific Gas and Electric Co., record of service inter- 
TUPTIONS Aa arNeeeicon XXVUI (09) 
transmission plant, de- 
SCHIP WON were ta ciiaccaee XXIx (10) 
Light and Power Co., data on 20,000 volt 
Peneratoiomerats. 2 het eens n oer andes XXVI (07) 
Paper, dielectric strength, effect of duration of stress 
APPLHCAtION J::.t. «Ce ee ene, Seen ce XxviI (07) 
Palas rubber, definition: . yaeema cen ate re XIx (02) 
Paraffin oil, dielectric strength, transient e. m. f........... XXIX (10) 
Parallel operation, angular deviation of engine, measure- 
ATICIIE oe Meare ieee ono Xvuir (or) 
displacement for given cross 
CULT ECT teeemeet com arccteaa sane: XVIII (OL) 
displacement measur- 
PILOT tame ens, prelouc cr Sicko ese Xvi (Or) 719, 
variation, measurement..xvimr (01) 790; 
(02) 1128 
variation, steam _ engines, 
mathematical study......... Xvi (OT) 
variation steam engine, meas- 
Linemon tees. avatar is XVI (01) 
variation tests of tanden com- 
pounds engineg sweats XVIII (OL) 
anti-surgine ) deVICEs |... ace nope nece Xvi (Or) 
difficulties, causes with independent 
prime movers ........; xvi (or) 
method of over-coming...xvir (01) 
division of load, relation to speed char- 
ACCELISHIC MAG. Meeker cis ciise coc embaies xvi (or) 
effect of speed change due to change 

Of pload ws. nee ieee Xvur (or) 
regulation character- 

USCS Sars Rena atnhte xvi (or) 

flywheel capacity, calculation ..... XvllI (O01) 763, 
gas engine-driven-generators .......... XXIX (10) 
gas-engine, speed _ specifications in 

Ear Oped Ave ete Galo orcererisi Helisdetore Shes Xxv (06) 
generators a. c. singular displacement, 

Statidardieyate sce: XXIII (04) 
flywheel effect equa- 

TOfiwer obra nae cares Xv (OI) 
fundamental difficulty.xviur (or) 
permissible angular 

velocity variations..xxtr (04) 
requirements «0.4... xv (oT) 
stable division of load. xvi (or) 
surging, causes ...... Xv (or) 

armature reaction effect of 
divisions of load...... XviII (O01) 
principlesmaaryeader ere ei XVIII (01) 
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speed regulation. xxIx 
mercury vapor converters .....-+---+++5 XXV 
requirements of engine governor......- XVIII 
star-connected generators on grounded 
BYSUEN Gi lse ecole wis che mie ee ole aieis alain eis XXIX 
synchronous converters ......---++++++5 XXIV 
grounded 
neutral ...<.. XXII 
machines, circle diagram. .XXVI 
efficiency 
formula <2... XXVI 
power input 
equation .....XXVI 
power output 
formulay-s. = XXVI 


motor-generators, analysis. XXv 
motor-generators, _ effect 
of excitation on load 


CIVISIONM ee: «leet aseteee = XXV 
motor-generators, re- 
quirements for equal 
load “division "55-. J...-=.- XXV 
motor-generators, syn- 
Chronizing@er soa. amos’ XXV 
synchronizing power formula ......... XXVI 
RVAanSTOTINET Sree wis ars eee alae. Sas wi XVIII 
fransmussion! [Nes) sees. seis se mee ere XXIII 
automatic sectional- 
SZatiOnl a waste vs se 0.00.4 
Parsons steam turbine (see Turbine). 
Patent claims in U. S. constitution ...............000 XXVHI 
discrimination against foreigners, advisability. ...XxXv1II 
iret Vin InefriCa~aeu oaks Gee Ohne h < ome Creasey <0 XXVIII 
TECOPUSCI RE alee Soret ree ale stokuvel stig XXVIII 
system, beginning ........+scseeeeen sees ese ceeee XXVIII 
English statute of Monopolies.......... XXVIII 
Great Britain compared with U. S....... XXVIII 
history of development .........++.-++-: XXVIII 
inventor’s view point .............65 pea KXVIIL 
protection to community ........+++++0++ XXVIII 
relation to industrial development........ XXVIII 
U. S. compared with Great Britain...... XXVIII 
relation to actual affairs........... XXVIII 
Pearson-Cutcheon static discharger, connection diagram. .XXIVv 
static by-pass for transformer windings........ XXIII 
Pelton wheel (see Turbines). 
Pender’s a. c, circuit formulas......66-.sscneetereneecers XXVII 
Penstocks, high-pressure, construction, typeS.......+..+.++ XKin 


pressure required to retard water, calculation...xxv 


rise behind closing valve, calculation. .xxv 
WAVER GaICUlALIOID ER nis eerie ar sees XXV 
time constant, calculation. ..00e..- 5s -ser se XXV 
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Penstocks, (continued) 


VeIOCITIES BE RNtres MIRAE tier, - Rlrendid ado aei tt, XXIV 
Standard Bowscsto os. sane oe eter ee XXV 
Watcrehammenmprotectioniae, sani \munaee eric XXII 
prevention..... XXIV (05) 815; XXVI 

Pentane lamp (see Light standards). 
Permeability, measurement of large field rings........... XVIII 
Panay Uraus positions Moke -.Gae0 GENE deosa sno dawin aodbeoe XXIII 

Phase meter (see Meter). 

SIR REMCCSELINEIOD, Barney tly SSS bs and ay a ok XXIX 


unbalance, effect on power of induction motors...XXVIII 
synchronous motors. XXVIII 
Philippine cable (see Cable). 
Phoenix Light and Fuel Co., transmission plant, descrip- 


[BLOLT ) orc ns oT EMRE on Co abo co et mente enene ne eae XIX 
Phono-electric wire (see Wire). 

Phosphorescence, commercial applications................. yO 

definitionepeae ee eNO Osis mst SX 

ITA NALU TE ried cer BS athete > = XXI 

STIDStATICES ae no ne ase g MMe oxaustock te exer XXI 

Phosphorous, electrolytic-production a2. sstceseen. o. 22 55: rgL 

Photographone, Ruhmer’s description 5.............--.+- LOGE 

Photometer, Bunsen, candle-power scale, formula.......... Oe 

electricals connections e..--maos eee Ore 

GiirerentialserconnectiOnsmysnc., ea less sie tes XX 

integrating, for incandescent lamps........... BOX: 


Matthews, incandescent lamps....xx 
method of smoking 


glass. . XVIII 
USING Hy ek 
mode of operation...XVIII 
the orywecerrednioeiet as xx: 
working equation... XVIII 
IWebers JODJECHOTSha. au pameseeeen tec sain sperm xx 
iPhotometry,) accuracy, commercial iam meees re aed LOK 
Limit SMe ee eee xx 
ALCS IAM DSi ere er ean iss oo eae tae XVIII 
headlight sw Rises srprase eee: Gaunt sat tae XXIX 
einer: lamp, accunacypecte cea. seme eer xx 
incandescent lamp standard, accuracy......... XX 
mean horizontal candle-power with Matthews 
PHOLOMEtE TIME Aner cee Ee preraeetm onaerasienrs nO 
measurements, classification ....2...........«. xx 
method of comparing different illuminants..xxv1 
Moores tubes acchian me ate nee ase bays aos XXVI 
Pentatie iat p, aACCUracy ectemieeh simiems eller er ter.) «i seks 
standards (see (Light). 
Physics, instruction from college standpoint .............- XIX 
teaching to engineering students ..............-- XXII 
Pins, insulator (see Insulator pins). 
Pinch eemect im irom electrodesicc4 24 a2. este do ee nee ale SOdhc 
Pipe lines (see Penstocks). 
Piping, forced oil, cooling system ........---:.0seeeeee eee XXVI 
Plapelosol awa Oreradiation, ¢ svats-acrse csc cicise ell bhelepel otele s)<cloteh= XXVI 
Planers, motors, selection ......---.sseseeeee eee e nent nee ees Oe 
Plaster Paris, resistivity, thermal ..................-0-055 XXVI 
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Platinum, energy reflected at different wave lengths....... XXIX (10) 
coefficient resistivity, temperature ...........--- xxv (06) 
thefmo-e'm fs. oie ca ine oes lore neds ott eto rare xxv (06) 

Platinum-rhodium thermo-e-m.t's) so 2. - 2-2 clea clots sea eare ets Xxv (06) 

Plough electric, description .........0-.-eceeseeeee es eeees xvi (or) 

Point-analysis, vector power ........-...2.0eeeeeeereeees XXIX (10) 

Polar diagram vs. clock diagram .............ceeceeceeese XXI (03) 

Polariphones Chatacteristtes fcc aesp densi ww were orem alelelemiaterts xxv (06) 

Poles, bending moment formula............--+-eeeeeeees XXvVI (07) 

(Caibio Ubbta Bolan ceinkg O06 Drea ch OG. kata Xx1Ir (04) 
Chestiuts life mete eee Nek oie set lee eeere eae errant xxur (04) 
concrete) for telegraph lines: ..<...). 2 ice ~ cee XxIx (10) 
COMSELUCHON MPLACLICE, . gie.vic- « sicitiels » wisattecdatet an alan XxII (04) 
ITON; COSLMAE oe tele eee lear. Xxr (03) 204; XxuI (04) 
compared with wood, installed......... xx (04) 

Catlys NISEOFY: esate «k's since sete ees XxuI (04) 
PENIDEEMEALL Cowen ay ote a x oR tk! Sard Ste nG eae arene tated oi xXx (04) 
requirements for catenary construction............. Xx (10) 
spacing, catenary construction ..........eeeseeee XXIX (10) 
SLECLE COSE Fak bi ai teeteks sficraeablacloaa Sere xx (04) 531, 
top construction, spans 500 to 900 feet ...........- xxv1 (07) 
Q00 to'3,000 feet.........- XxXvr (07) 

high-tension construction practice............ xx (04) 
WOOMETI: (COST © os «o.eur die Ho MaR TR eto en tte ee ore ts XXI (03) 
compared with iron, installed...... xxu (04) 
disadvantages: js. sv eee cs i, Septet xxur (04) 

10h cr > St iia ee eee To XXIII (04) 5II, 524, 544, 
itkevarious parts)or U. O.. -..0s0s-= xxi (04) 
WEt=rOtmLeMlCdV irc wee se cel-wiene weiner ere XxI (03) 

Pole-face losses, theory and calculation ..............-- xxv (09) 
WHICinge actiCniten wale detec va sale ooldeaarceisiats > ei xxvit (08) 

Pole-lines (see Transmission lines). 

POlOMIINTEGISCOVEL Ye erae naire crt eee ces, syns ole alec) eels Br A/eisieie ® xxI (03) 
PLODETELCSR Pasa Cea elei ae oars wear cist ne eet acer xxr (03) 


Polyphase, distribution (see Distribution). 
generators (see Generators). 
transformers (see Transformers). 
transmission (see Transmission). 


Population growth, method of sttdy.............-2eeeeee xxvr (07) 

Porcelain, compressive strength ............:.........5. XXIx (10) 

manuLacture, elimitatwonsenn. cso. cietecrererare ate elels XKEXS (10) 

fesistatice: Ghmic Hs wirack> dua see oat atdaeee xxvit (08) 

Shearing sistren sth iene see ewere et cee celae cielo nine XS 1O) 

simultaneous electrical and mechanical stresses.xxIx (10) 

tensilesstrength? ae eei cts. stcmes. deen XxIx (10) 968, 

Porous cup, resistance smeasurement. seh s< . s)clo ste celles xIx (02) 

Potassium chlorate, electrolytic production................ xIx (02) 
Potential transformers (see Transformers shunt). 

Potentiometer, aac, CESCription) ...cc«seemisedsase nasa XxXIX (10) 

liqhidisdescriptiony da..ce eee ale sake xIx (02) 

POLOMACETIV EL.) TAKIN wt Ow teare ei teieleles oes ats ere tail iarereter xxv (06) 

water-shed (area: ccsanoiuaaneteiems cer 6 xxv 06) 

Potts isynchronizerncdeseniption viene ce cieiel stevens ole eect eneteteters XxvI (07) 

Poulsen telephonograph, description .............0e.eeee: XvuI (or) 

duplexing’. 1.2 eee sce eee xvi (or) 
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Power a. c. measurement, correction factors for series 


LT ANSEOUIMONS gow ates eee yl Pose hk cere 33 XXVIII (09) IOIO 
consumption, air-blast transformer, blowers...... XXIII (04) 236 
BORO TENDS. etc carn ee ee oat Xvut (01) 877 

due to grades in railways........... XXVI (07) 99 

interurban railway service.......... XXIII (03) 216 

electric cooking apparatus ......... XXviI (08) 1603 

machine tools, formulas, unreliability .xx1rx (10) 639 

Variationmey. anaes XXIX (10) 640 

Morse telegraph relays............. XXvI (07) 546 

demand-of United States. ; 8a & osc isscccw: XXviI (08) 381 


measurement with quadrant electrometer.x1x (02) 1040 


gas, demand of different industries in U. S....... XXvir (08) 385 
high-tension, measurement ................. xXxvit (08) 848 915 
comparison of 
methocdstepacn sae XXVII (08) &58 
measurements, errors due to instrument trans- 

LORINECT Same cheat RIA BO eR og oS ol XXIV (05) 167 
oil, demand of different industries in U. S.......xxvi (08) 385 
peactive, Keneqsurément S04) ia Silvers es Soeeds Xvur (01) 300 
required to haul canal boats, tests............... XXviI (08) 285 
requirements, ammunition hoists ................. xIx (02) 682 

COULOnmIMIINAd riven eres oe rice XXviI (08) 203 

dredges ool dite ery iin re eek: XXII (03) 512 

AV Suction gey, Hales. Gols. Aer XXIX (10) 366 

elevatorsteare eters Anes: XIX (02) 431 
department store ser- 

Wide AAS EE, oo XIX (02) 484 

Hoistycoal eevee eet eta Gee XX (02) I39 

ATLAS MOREE ed... ad Oe XXII (03) 555 

irrigation pumping em... veld eee. XXIX (10) 742 

locomotive, contfactors ........... XXIX (10) 368 

MACHINE MEOOISHe v8 case eee x0 1(02) me 206 
machines, various (see Name of 

machine). 

PUMPS ecentritusales sn mee oe XXII (03) 514 
variable con- 

Cittonsma ere xxi (03) 650 

IPFIALION WH AAs. ees XXIX (10) 742 

FailwaysuCitys SELVACe meee. lek. XVIII (O01) 580; 

XXIII (04) 629 

elevatedmpueesaces cee chee xv (O01) 501 

freight= service. ....+..<«- XOCviO7)) mae Oo 

taster: XXIX (10) 1424 

trunk line.xxim (04) 630 

high-speed, level ......... XvulI (O01) 642 
passenger ser- 

ViC@iwie tu. craters XXIX (I0) 1424 

interurban service..xx1r (03) 216; XXII 

; (04) 629 


freight service.xxmI (04) 93 
high-speed .....xvt (or) 5092 


passenger ser- 
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Power requirements, railways, (continued) 


curves ..XVIII (01) 
levelig ac cce xvur (01) 
mountain service ...----- xxi (04) 
passenger service ..-----++ XXvI (07) 
trunk 
line..xxlII (04) 
rapid transit service....-. xx (04) 
slow freight service ...... xxix (10) 
St@nil... .aiskiias eee ee XXIII (04) 
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Power-plants, central (also see Central stations). 
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Power-plants, hydroelectric, (continued) 
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standby equipment, choice..xxvur (09) 1472 
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service, merits of 
gas and steam...xxvu (09) 1414 
steam, economics,.xXXvIII (09) 1380 
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Power-plants, steam, (continued) 
effect of exhaust heat on cost of 
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steam-engine-exhaust-turbine, effect of 
Superheat. Of ECONOMY... awakes enon XXIX (10) 246 
steam-engine-exhaust-turbine, maintenance 
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Presumpscot Electric Co., lightning experience record....xxvm (08) 446 


MaD. pol eSystetios cma. se eae s Xxvir (08) 443 


TOPICAL INDEX 
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Producers, gas (see Gas producer). 
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Public service commission (see Public utility commission). 
Corp. of N. J., cable system, description... XXVII 
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power requirements, constant head, 
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power requirements, constant speed, 
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power requirements, variable speed, 
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Pumping, irrigation (see Irrigation). 
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_ Pyrometers, resistance, classification...........-..+s+eees XXV 
GONStRuUCHONN ane: eaeeee ae etter XXV 
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permanency of calibration........ XXV 
ratiometer indicator ............. XXV 
slide-wire bridge indicator........ XXV 
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Radiation energy distribution with (continued) 
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subways, power requirements............. XVIII 
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clectricimarc;, early patents seamen norte nk xx 
electrolysis (see Electrolysis). 
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Railways, electric, a.c., single-phase (continued ) 
choice of frequency.xxvi (07) 80; 
XXVII (08) 18 
comparison with 
steam service...xxXviI (08) 1639 
cost, 25 and 15 


CYCLOS Be analsiaaiates XXVI (07) 131 
cost compared with 
ds Cigebencess. XXVI (07) 766, 776; 


XXVII (08) 1164 

cost estimate de- 

tailedie terra ener XxI (04) 98 
drop, actual, New 

Haven~ system...XxIx (10) 15 
effect of frequency on 

generating and distri- 

buting apparatus.xxvi (07) 1381 
effects of steam 

locomotives on 

insulation ...... XXVII (08) 1620 
energy consump- 

tion, estimate.. xxvit (08) 1159 
field of usefulness.xxvi (07) 768 
fiIEStmCOStEPE ener XXVI (07) 390 
general discussion.xxtI (04) 83 
investment compared with 

direct current..xx (04) 08 
limitations! ..2)..0 XXIV (05) 539 
motors (see Motors, 

a.c. commutator). 
operation, cost.....xXvI (07) 390 
performance com- 

pared = with). d,c; 

and three-phase..xxiv (05) 484 
Drineipless. svaae. XxuI (04) 85 
relative merits, 25 

and 15 cycles....xxvi (07) 8&9 
starting character- 


ES LIC CUMIN eyrate ces XXVII (08) 1161 
use of storage bat- 
Uae conse eeaaas XXviI (08) 992 


vs. direct-current..xxvit (08) 1157 
vs. three-phase for 

trunk lines....xxviII (09) 1322 
Ward Leonard sys- 

tem, advantages..xIx (02) 1013; 

0.6 (MO) SiLy/ 

Ward Leonard system, 

circuit diagram..xxuI (04) 84 
Ward Leonard sys- 

tem, description...xx (02) 155 
Ward Leonard sys- 

tem, weight effi- 

ciency....XX (02) 167, 174, 188 
Washington, Balti- 

more & Annapolis, 

descriptions anceauc: sx (02) 15 
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Railways, electric, a. c., single-phase, (continued) f 
weight of car equip- 

ment for 25 and 

15 cycles.........XXVI (07) 1388 

three-phase, acceleration, maxi- 

mum obtainable...x1x (02) 552 
advantages..... XVIII (OI) 594, 597 

XIX (02) 523; XXVIII (09) 1315 
Burgdorf-Thun, de- 

scription .........XIX (02) 507 
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trunk line service.xxIv (05) 525 
cost compared with 

d.c. system..xxIv (05) 472, 508 
cost of installation.xxIv (05) 538 
current-collector, 

10,000 volts ...... XIx) (02) S517 
development .....XXVIII (09) 1353 
differential concatena- 

tion, speed control.x1x (02) 528 
disadvantages..xIx (02) 523, 544; 

XXVIII (09) 1317 
drop, maximum 


allowed)\a; eses.ae XIx (02) 550 
effect of air-gap on 
performance ....XvVlIT (OI) 5096 


energy consumption.xXIxX (02) 538 
energy consumption 

compared with d. c. 

SYSteml sence XXIV (05) 473 
energy consumption, 

estimated...xxIV (05) 47I, 477 
first commercial ap- 

pucAtion fee ee XIx (02) 500 
flywheel, effect of 

moving trains..xxviII (09) 1327 
four-speed, control..x1x.(02) 528 
Gornergat, descrip- 

HON he eR ears xIx (02) 502 
Great Northern sys- 

tem, description.xxvimt (09) 1281 
ideal conditions....xvim (01) 590 
installation cost, es- 


timated .........xXIV (05) 471 
Jungfrau, circuit 

diagram ........xXvmII (01) 120 
Jungfrau, descrip- 

THOME Ase actos con XVIII (OI) 115; 


XIX (02) 503 

Jungfrau, regenera- 

tive control......xviml (o1) 119 
Lecco, Sondrio & 

Chiavenna line...xvimr (01) 102 
losses compared with 

similar d.c. sys- 

tem PS chee Doe XxIVv (05) 473 
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Railways, electric. a.c., three-phase (continued) 


overhead. construc- 


HOME ORe ete aes XVIII (OI) 
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Railways, electric, (continued) 
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amount water required.xxvr (07) 836 
DeCew Falls installa- 


ELOMV a eer ee ee aosisioiess: 8 XxvI (07) 841 
CESCHIPtTON I eee tic cteltet: XxXvI (07) 835 
disadvantages ee .<.ccs).2 6: XXVI (07) 846 
firstennstallations. steme a xxvi (07) 849 
increase in rating...... xxvi (07) 841 


piping system........... xxviI (07) 836 
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Transformer, cooling, forced-oil, (continued) 


SAVINGS nce eta ceeee gets XXVI 

forced-water, advantages.......... XXVI 
DLAC CEMMare aed Perel ccs a hI eiae wes XXIII 
SelEMIiMItAtIONS: . roms tls a ee eins XXVI 
Watermlimitations ints c2 = anaeeer ses XXVI 
connection to high-tension lines........... XXIII 
COPPELMOSSA TES Wh occ eee ae ake a ecasie nema XXVI 
core losses, effect of wave form........... XXIX 
LESUs core tater XXVI (07) II8I; XXVIII 


effect of wave distortion....xxXv 


xxvi (07) 1182; xxv (09) 418 
core-type, instilating valle. 2 aseuesse ssl XxIx (10) 
cost-elnciency charactenstiG. 9-).06 eee xxv (06) 
delta-connected, exciting current wave..... xxv (06) 
direct-current in windings, effect......... XXVIII (09) 

eddy-current loss, variation with flux 
density ...... XXVIII (09) 455, 

variation with fre- 
Quencye seacseicen xxvull (09) 
efficiency-cost characteristic ............... Xxv (06) 

e.m.f. regulation for high-tension insula- 
tOFRLEStS Reel cree ore date wrnee XxXI (03) 
wave, effect of series resistance..... XXII (03) 
equations, method of teaching.............. XXI (03) 
equivalent) electric: circuitunseneueseeeeees XxviI (08) 
exciting current, effect of third harmonic...xxv (06) 
LOSE bis d Maas Meee rea XXVI (07) 

effect of wave dis- 
COPHOMVN SEN ea ceee ee XXVI (07) 
wave distortion ......... XKEX (TO) 

due to 

iron....xxv (06) 
faults, method of detection................ XXII (03) 
frequency of maximum economy........... XXVI (07) 
eraded) insulation gears teei ce nee XXIx (10) 
ground shield, definition .................. XXIII (04) 
Objections’ to) usés.sekeen XXIII (04) 

harmonics in currents and e.m.f’s. ex- 
perimental investigation...... XXIX (10) 
observed in actual service...... XXIx (10) 
high-tension, 500,000 volts ............... XXVIII (09) 

bushings, corona (see Corona). 

DUtdoor wees ott reek aeeee ween XxviI (09) 
experience ......... XXVIII (09) 

several voltages, construc- 
ELON geetetee trees cheroaie ooe tee tis XxIII (04) 
LESSER Me ite een ce oat XXVI (07) 
Gomi. fi, Choice... ween et XXI (03) 
WaAtCPDEOO Leics cara wicca XXVIII (09) 


house (see Substation). 
hysteresis loop from exciting current wave. .xxv 


plotted from exciting cur- 
MENELLWVAY Ciicre ow omia's ic cice a's XXIX 


loss, variation with flux den- 


(06) 
(10) 


Sty As ntios och see een XXVIII (09) 455, 
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Transformer, (continued) 
impedance triangle, measurement.......... XXIX (10) 1285 
instrument (also see Transformers, series and shunt). 
advantages in high-tension 


MEASUTEMENTS) was soe asc sces XXIV (05) 445 
Bureau Standards, methods of 

LESELM OUR tetiee aietereys sie cnstioeis XXVIII (09) 1044 
compartment, typical construc- 

TOTNES ere ee iehe sie cicoiel oes ha XXIV (05) 34 
limitations for high-tension 

Measurements, os 2 ace = ses XxIV (05) 422 
DPELLOL MAM Cems sees tras XXVIII (09) 1005 


on unbalanced cir- 
cuits ....XXVIII (09) 1254, 1272 

regulation, direct measure- 
TICS Ite EEG ah MS a ORE ORCS XXIX (10) 1298 

testing, production of load of 
given power-factor..xxIx (10) 1533 

with  electrodynamo- 


BICLELS cadets vs ees XXIX (10) 1544 

insulating, for telephone lines, objections 
TOU USE ue eae ee Coens a seies XXVIII (09) 1236 
insulation, condenser type ............... XXVIII (09) 220 
effect of grounded neutral...... xxIt (03) 386 
triple frequency e.m.f..xx1x (10) 860 
end turns, construction......... XXVI (07) 1174 
apres) AnSouchaceddoodesseesose XXIX (10) 1602 
micanite, advantages .......... XXIX (10) 712 

relative value core-type and 
shelly ty. Pemeaeesriemm ei irt XXIX (10) 1603 
interconnected harmonic, explanation...... XxXIX (I0) 900 
observation of harmonics..xxIx (10) 853 
iron losses, effect of wave form........... XxUI (04) 411 
magnetic bias, definition............+.++- XxvUI (09) 728 
maximum size feasible to build............ xxi (04) 802 
measurement of large direct-currents...... XVIII (OI) I71 
neutralizing, defects ..........2+-+eseeeee xxvir (08) 1684 
oil, fires, experience.........-..-..+-- XxIII (04) 193, 105 
fireproofing, method ............-++++- XxIII (04) 187 
ite fae) sods cddeeonstenosoueeaonund xxlI (04) 176 
Snoqualmie Falls ..........+..... XxIII (04) 180 
flooding with water, method........... XXIII (04) 192 


method of withdrawing oil, emergency.xxIII (04) 183 
oils (see Oil). 
open-delta performance on unbalanced 


Fe TEES, Ry Ren bles eattns 6 sae perueuian oxida xxvill (09) 573 

operation with leak in water coil.......... XIE CIO)ay25 

- outdoor, non-freezing oOil...........++++- XXVIII (09) 244 

overload capacity .......eeceeeee reer cece xvur (or) 648 

Pearson static by-PpasS.......eeeeereeeeees xxI (04) 568 
penetration distance of disturbance into 

WIC EA cities « ssralens th Stason a em bag * > «hss XXVI (07) IIQ5 

performance, calculation ......-..++++++++ xxvir (08) 1409 

unbalanced circuits.........xXVI (09) 1256 

polarity test .....+-see cesses eee seen ees XXVI (07) 1181 


pole, faults detection, AMC LO ent oracevezecaicraheser XxII (03) 752 
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Transformer, (continued) 

polyphase connections, potential strains..... XXII (03) 392 
observation of harmonics........ XXIx (10) 865 

potential strains, double transformation, 
different connections..xxII (03) 402 

due to lightning dis- 
turbances ....XIX (02) 257 
short circuits...xIx (02) 257 
switching ......XIX (02) 257 
polyphase grounded.....xx1I (03) 392 
ungrounded..xx1I (03) 392 
single-phase grounded...xx1 (03) 390 

single transformation, 
different connections..xxII (03) 401 
single-phase ungrounded.xx1r (03) 390 
ratio function of phase displacement....... XVIII (OI) 355 
COSb eM nc. TEV IS. Soe ee oe eee XXvI (07) 1180 
regulation, calculation, degree of accuracy..xxIx (10) 1291 
effect of magnetizing current..xxvlI (09) 473 

phase and e.m.f. un- 


balance: =. ..oe re XXVIII (09) 1253 

ON WaVeGslOrm sn). sneer « XviImI (01) 360 
formula? hee eee XXIX (10) 1293 
TOSt Rue ba nee tee oben css XXVI (07) 1184 


variable phase displacement....xviI (01) 356 
reinforcement of insulation of end turns...xxvi1 (07) 1175 


resistance) testuc 4! Jo. sc fasts meee XXVI (07) II8I 
SClECtION Meat. rae cenicet ae eee ee rere XXIII (04) 236 
self-cooled, power limit.............. XXVIII (09) 189, 231 
series, errors in power measurements...... XXIV (05) 168 
hysteresis osses”.. aeons on seen Gees XXV (06) 722 
inductance measurements ........... xxv (06) 718 
magnetization curve =...eceee eee ee Xxv (06) 722 
performancesnn ee cs eee XXvIII (09) 1268 
calculations. eee ee Xxv (06) 720 

characteristics .........xxv (06) 716 

tests). aa fe. cme ee Cre XXV) (06) 19727, 

theory tee es tack XXVIII (09) IOI5 

unbalanced circuits..xxvmr (09) 1254, 

1272 

phase angle, calculation........... XXVIII (09) 1027 
CLLOMSwon cae eee XXVIII (09) IOIO 

measurement ......... XXV (06) 730; 


XXVIII (09) 1022, 1040, 1044; 
XXIX (10) 1522 
Patio calculationees. sen) aye XXVIII (09) 1027 
CUIVES eve secre caer et XXV (06) 724, 734 
measurement....XXVIII (09) 1021, 1040, 1044; 
XXIX (10) 1522 
with mutual in- 


ductance’...<- XXIX (10) 1529 
resistance effect'on wave form......xxv (06) 713 
testing table, connections........... XXIX (10) 1528 
RISES Prater « Sosa sie Setetet are nse rarcieh ote. XxXV (06) 7I5 
wave distortion, measurement...... XXIX (10) 1523 


shell-type, insulating value................ XXIX (10) 1603 
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Transformer, (continued) 


shunt, errors in power measurements...... XXIV (05) 167 
phase angle, measurement......... XXVIII (09) 1034 
Patiowmeasurements sy, saeqeerseiiee c XXVIII (09) 1033 
CeStilie mn CLHOUS memes cme atte XXIX (10) I531 


single-phase grounded, potential strains....xxIr (03) 301 
ungrounded, potential strains..xx1I (03) 390 


star-connected, exciting-current wave....... Xxv (06) 7OI 
Statie* protector hers cee tee eee eee eee XXIII (04) 568 
Steels acingitests) ..-necseuhenmonaerh seees XXVIII (09) 406 
losses, effect of direction of rolling.xxvm1 (09) 462- 
Magnetic properties: -.+-.2.. see ess XXVIII (09) 464 
relation between losses and flux den- 
SItlES) 1) VaMOUGa+ sae aceon XXVIII (09) 461 
test specimen, requirements........ XXVIII (09) 440 
LEStiG eric cee es net cee ba XXVIII (09) 439 
tapsvinmimiddilesote windinge: +... s.c.cesae XXVI (07) 1176 
terminals, bushings, condenser type...... XXVIII (09) 209 
materialswnne. ses os XXIII (04) 227 
ESI GTR es yacte revels sr ele cuektvenals 6a sake XXIII (04) 225 
high-tension insulation......... XXIII (04) 226 
intertials Cesign-c. +s scecssee XxIII (04) 234 
testing, general instructions................ XXVI (07) II79 
three-phase, advantages for pole installa- 
CLOM Meee tee ier ae tm ciars ee a tele XXvI (07) 829 
core-type merits compared 
with) shell¥typewnne sees «+ XXvVI (07) 828 
cost compared with single- 
Dhaseabatikera smo ao. XXvI (07) 814, 833 
delta-star grounded, potential 
SETA Mee eres areens oti nraseos ee XXII (03) 307 


experience, Chicago Edison...xxvi (07) 822 
floor space, compared with 


single-phase bank........... XXVI (07) 814 
merits compared with bank 

of single-phase......... xxvi (07) 813, 817 
regulation compared with 

single-phase bank .......... xxvI (07) 830 
shell-type merits compared 

WithCOLe-tyDE 2. --ccss ces XxvI (07) 828 
star, grounded, experience....xxII (03) 408 

potential 


strains .....XXII (03) 304 
ungrounded, potential 


Strait Sime etic sate dae XXII (03) 304 
star-delta, grounded, poten- 
(hall Gare? Gods bos coed eoone XXII (03) 307 
T-connection, grounded, po- 
tential strainSiee a. ose xxII (03) 304 
T-connection, ungrounded, po- 
Peritialustraitsmen sce caer XXII (03) 304 
vs. single-phase bank......... XXVI (07) 817 
T-connected, potential rises............-.. Xx (03) 388 
two-phase, four-wire, grounded, potential 
AeENUIS oo ccf rcerion aco oon XXII (03) 302 


four-wire, ungrounded, poten- 
Hale Static metam ei myatdemt. starhie © XxIE-(03) 302 
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Transformer, two-phase, (continued) ; 
three-wire, grounded, strains....XXII (03) 393 
ungrounded, strains. .xxII (03) 393 


use in d.c. Brush arc circuits.....-.+-++++- xxvut (09) 33 
water-cooled, protection from frost...... XxvultI (09) 239 
windings, distribution of sudden stress... ... xxv (06) 
distribution of sudden stress with 
inductance, testS ......--.-++++- xxv (06) 886 
Y-connected, potential rises.......-+---+++-++ xx (03) 388 
Transmission, cost calculation .....---.++sseeserereereee xxi (04) 769 
d.c., economy compared with three-phase 
and single-phase ......+++++esseeees xxvI (07) 1574 
Thury system, characteristics........- xxv1 (07) 1582 
factors that limit distance.........-++--++- xx (04) 760 
frequency, choice ....---.-e+eeeeeee eects xx (04) 783 
limit with given size WiT€........+-+++2es xx (04) 534 


maximum distance, factors that determine. xxII (04) 760 
relation to conductor..xxmm (04) 765 

dropacsn ser xx (04) 764 

Gis Peer ee xx (04) 763 

net profit...xxmI (04) 766 


power de- 
livered...xxur (04) 768 
lines, aluminium, advantages.........----- xx (04) 535 
artificial, circuit diagram............ XVII (OI) 342 
bound charges, theory...........--- xxvil (08) 421 
broken insulators, location..... XxvI (07) 1320, 1330 

calculation, errors in approximate 
MECHOUS) ast scuaieeeie es | eerie xxvit (08) 1426 
capacity, approximate representation. XXVII (08) 1406 

Ccalculafioniecceses ee acne XXIII (04) 

effect of relative position 
OL PCONUUGtOrS ne cee xx (04) 671 
formula....xx1I (04) 669; XxvE (07) 163 
derivation ermas dacs xxviI (07) 556 


_ susceptance factors, table..xxvit (08) 1422 
charging current, effect upon gene- 
rator regulation..xx1I (03) 375 


wave form........XVIII (O01) 365: 

clearance, standard to ground....... xx (04) 518 

to telephone lines......... xxuI (04) 589 
construction, first Buffalo-Niagara 

Pallssline snc ccna XVIII (OI) 512 


factor-of-safety ......xxviI (08) 939 
report of High Ten- 


sion Committee..... xx (04) 571 
second Niagara Falls- 

Buffalo line.........xvu (or) 518 
solid vs. stranded con- 

CUGKOTS Maier. astonies xvuI (OI) 421 
with link-type insula- 

LOTS asice vasa sinners XxviI (07) 1263 


corona phenomena (see Corona). 
cost relation to span between towers.xxvi (07) 1233 
critical €,m.1,, calculation. .....+..5.< xxvr (07) 169 
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crossarms (also see Crossarms). 
bracing methods. .........- XXIII (04) 575 
construction, high-tension 
SVSCOMIS MEY eremie ts sincsles)e 16 XXIII (04) 583 
crossings, classification, Southern 
PACITIC Hae Examines <fe oe XXIX (10) 910 


railroad right-of-way....XXIX (10) 905 


Southern Pacific R. R., 


SPECMICALIONS Hse mice XXIx (10) 906 
specifications........ XXIX (10) 906, 916, 
919, 921 

telephone and telegraph 
CIECUIES eerie cet XXIX (10) 913 
ValueroOrewite meta... Kes LO) MOLL 
cross-section factors, table.......... XXVII (08) 1420 
depreciationye seme a ia eye eer XXVIII (09) 1398 


discharge by leakage, time required..xxiv (05) 346 


_disturbances, charging under differ- 


ent conditions, tests.xxIv (05) 326 


clearing short-circuit, 


method ch.aecchacess XXIII (04) 204 


effect of grounding 


charged line.........xXxXIV (05) 340 
electric charges (see Charges). 


ground on ungrounded 


three-phase line...... xxv (06) 405 


lightning (see Lightning). 


possible sources....... XXIV (05) 322 


pressure rises between 


iMeS) Wa, Vero crete etree: xxv (06) 421 


protection against 


SULZES” eiaeieeieeesenerere XXIV (05) 355 


surges (see Surges). 
standing waves (see Waves). 
traveling waves (see Waves). 


drop compensator ..... bene eetenees xxv (08) 272 
economical span, determination..xxvI (C7) 1233, 1249 
efficiency .....see eee e eter es ceen enone XXII (03) 250 
effect of reactive load...... XVIII (OI) 340 
electric charge, CallS€S....---.+eeeees XXVI (07) 402 
field distribution ............ XXIII (04) 660 
e.m.f, and current distribution along 
line, mechanical model....... Kerns) econ 
any point, formula............ abe (OA) FAS) 
equalization between lines..... Xxv (06) 421 
maximum practicable ........ XXIII (04) 228 
relation to lightning disturb- 
ANCES! Geemarc XXVI (07) 1051, 1206 


rise due to interruption of 
given current, formula. xxv1 


due to opening short- 


(07) 178 


circuit, calculation..... xv (01) 308 
from spark-gap discharge.xvu (01) 384 


electrostatic stress, effects...........+ XXVI 


(07) 406 
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Transmission, lines, (continued) ] ; 
energy leading and lagging, defini- 


LITA Bee te eee ace soe wine XXVIII 
loss due to inductance of 
grounded wire .........-+- XXII 
stored, calculation .......... XXVI 
entries (see Entries). 
equation, Blondel <........-..--.. XXVIII 
hyperbolic: <,0/<:< can terre XXVIII 
opening short-circuit.......XVII 
Gtemimetz -. o<ssceeu siete XXVIII 
"THOMAS tors ectece eee XXVIII 
faults, method of location...... XXvI (07) 
frequency, effect on investment...... XXII 


ground wire support, construction. ..XxXVII 
grounded, effect on telephone and 
telegraph circuits.......XXIX 


neutral (see Grounded neutral). 


wire (see Ground wire). 

high-tension, advantages of star- 
connected generators. XXVI 

critical wave length, 


calculation. cc.cn se VEL 
effect on sleet......... XVIII 
entries (also see En- 
tries) waa XXIII 
construction ....:XXII 


protection from 


weather...xxII (03) 319, 


requirements ....XXII 
hrstrins world se ceo XXIX 
parallel operation, au- 
tomatic sectionaliza- 
tion Fon couse nee XXIX 
pole-top construction. . XXIII 
601; XXVI 
power loss, measure- 


ments Geckos xxvit (08) 850, 


short-pole and_ short- 
SPatVSVSECM sore sne cee Rik VEE 
suspended insulator, 
construction....xxvr (07) 
telephones#¥: 26 -- XXVIII 
paralleling, 
experience. XXVIII 
LravisOOsitionmeses scene XXIII 
inductance, effect of relative position 
OL CcOndUCtOrS seer XXII 
@, mt. snaximium........- XXII 
limit... .x XII 
formula. . XXIII (04) 663; XxXvI 
derivation ........XXvI 
A ARE EIS PROP e oa XXIII 


AHStA HOME LODICiiee seweeite ss. oh he XVIII 
insulators (see Insulators). 
pins (see Pins). 


theory 


(08) 
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Transmission, lines, (continued ) 


IMLEEEUPWONSMCAISeSueE eRe one Sox (Od) eS DT 
investment, effect of frequency...... XXII (03) 380 
percentage of total...... XXIII (04) 609 

leakage conductance equations, gen- 
CT al Rie oak See ee eee XxvulI (09) 687 

lightning (see Lightning). 

disturbances, theory........ XI (OS) es sr 
location of lightning arresters......... nape (C72) AER 
fCOpavoid lightning. ..see eee Xxv (06) 428 
long-distance, analysis ............. XXVIII (09) 623 
Calculationsmerr eee XXVIII (09) 641 


numerical.xxvilI (09) 665 

capacity adjustment...xxvim (09) 618 

etiect. 7, sas XXVIII (09) 616 

control, location...... XXVIII (09) 633 

divided conductors....xxviI (09) 636 
drop method of con- 


CLO emer ka ose XXVIII (09) 622 
economy,  require- 
HATS TUS) Le, G8) Goekea ee XXVIII (09) 638 
equations, general.....xxvIII (09) 641 
Blondele.--.--.- XXVIII. (09)™ 703 
hyperbolic ....... XXVIII (09) 699 
Dleinmetzan cea XXVIII (09) 713 
AN eT. Se yearn XXVIII (09) 687 


equations, split ca- 
pacity..xxv1ir (09) 672 
wave for- 
mula...xxvulI (09) 665 
inductance adjust- 

MIEN te iscter siete te store ooo XxvllI (09) 618 
inductance effect......xxviII (09) 616 
induction generator, 

advantages .........XXVIII (09) 631 
TEMSPAN MIS? 5 6 Gola Gonoon XXVIII (09) 634 
leading current supply.xxvuI (09) 625 
performance under 

various conditions..xxvlII (09) 623 
standing wave, equa- 


RTOS Wrctererenerers cece votes XxXviI (08) 1256 
waye-ftormula ....... xXxvur (09) 665 

long-spans, experiments with alumi- 
AUS WAT Clee. terns siete ele XXIII (04) 527 
method of construction..xxtII (04) 574 
fossmoversinsilatorSiys. csi’ ce ere XXIV (05) 343 
magnetic field, distribution.......... XXIII (04) 660 


maximum possible discharge of 
arresters...XXVI (07) I1I27 


frequency ....xxXvI (07) I124 

multiple conductors, inductance for- 
ATLAS. es tras aneeee clerk ePeacctitels XXVIII (09) 678 
natural period, calculation........... XXVI (07) 165 


calculation with dis- 
tributed capacity 
and inductance.....xxtm (03) 377 
oil switches vs. air break............. XIX (02) 270 
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Transmission, lines, (continued ) 


operation, practice .....--+-+eeeee eee xx (04) 594 

oscillating, distribution of potential 
AAMCULREH EMS vale «ots ee cle == eter alaie a xxvi (07) 416 
output limits of long-distance...... xxvu (09) 615 
parallel, automatic sectionalization.xxIx (10) 720, 722 
Operation’ <2. s.csemsimeicle esas XxImI (04) 547 
performance, calculation ....-....-- xxvir (08) 1401 

constant receiver e.m.f., 

variable synchronous 
motor excitation.....xvIII (OI) 353 

normal excited synchro- 
TOUS MOO. XVIII (OI) 350 

over-excited synchro- 
Nous motor.s.s--6 <6. XVIII (OI) 352 

under-excited synchro- 
nous motor.......... XVIII (O01) 347 

pole construction, high-tension sys- 
LEMS). «co rte ace ena stamteet es « xxl (04) 583 

power capacity, maximum at differ- 
ent e.m. f’s. and frequencies....... xxi (os)! "374 

power-factor regulation with syn- 
CHrONGUSEMOLOLS: saciceie ae perros xxur (04) 486 

protection, experience with Taylor’s 
Falls “systents. avccssects xxvit (08) 307 
from static disturbances...xIx (02) 243 
general rules ““t.cee sees xxir (03) 428 

location of static inter- 
pupter Le feat eee oe KIX *(02)) 247 

overhead grounded wire, 
effectiveness ........... XxIx (10) 5098 
static’ mterraupter... ass. «4 XIx (02) 246 
protective apparatus, inspection...... XXVI (07) 1053 
reactance mractors, table... 6.5. -s xxvir (08) 1420 

regulation (see Regulation). 

lon@edistance, ..n.c. cea XxvIII (09) 615 

relative economy, steel towers and 
MOO GEMM POLES Bars << xriastes signee as xxvir (08) 832 
resistance e.m.f., maximum......... XXII (03) 378 
limit...xxII (03) 374 
factors, table ........... xxvir (08) 1420 
resonance circuit, equation........... XxII (03) 410 
e.m.f. rise, formula...... xvir (01) 348 

relation to 
charging 

current....xvlr (01) 346 
teStS co cece eeeeee seen es XxIv (05) 348 

safety, objections to use of rubber 
ZIOVES 2... e see eee eee cence neon XxII (03) 760 
sag-span equation .............00+5. XxIII (04) 516 
SECtHONAlizitig se sy Mee tee iets elev XXII (03) 442 
short-circuitueqtations -..)./5........ XVIII (or) 308 
short poles and short-spans........ .Xxvir (08) 1560 
single-phase performance, calculation.xxvir (08) 1401 
static disturbances........ XIX: (02) eee 
single-pin transposition ............. XxiII (04) 686 
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Transmission, lines, (continued) 


span determination....... XXVI (07) 1233, 1249, 1251 
over Winnipeg river, data on 
CONStTUCTION MEERA oer Xxvir (08) 457 
standard branch lines, Lockport- 
Syracuse line........xxvi (07) 1288 
main line, Lockport- 
Syracuse line........XXVI (07) 1287 
Static discharges, effects............. XXVII (08) 423 
law Siesee eter hes XIX (02) 215 
disturbance due to bad syn- 
chronizing) 5.2.7 Xx) (02))5230 
due to charging 
branchienne aot XIx (02)) 230 
due to charging 
longalinen- jeer ee XIX (02) 228 
due to charging 
ShOrtmlinen tees XIx (02) 227 
due to opening 
GIT CUIt Meters ecrerste XIx (02) 235 


due to resonance....XIX (02) 239 

short-circuit.xIx (02) 236 
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Transposition, telephone lines (continued) 
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Turbines, steam, (continued) 
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Turbines, water, (continued) 
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Water-power, development, (continued) 
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Wave (continued) 
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